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HUMAN OLFACTORY RECEPTORS AND GENES ENCODING SAME 

Cross Reference to Related Applications 

This application claims priority to the following provisional applications: U.S. 
5 Ser. No. 60/188,914, filed March 13, 2000, entitled, "NOVEL OLFACTORY 
RECEPTORS AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 
60/192,033, filed March 24, 2000, entitled, "NOVEL OLFACTORY RECEPTORS 
AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 60/198,474, filed 
April 12, 2000, entitled, "NOVEL OLFACTORY RECEPTORS AND GENE 

10 ENCODING THE SAME to Zozulya; U.S. Ser. No. 60/199,335, filed April 24, 2000, 
"HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to 
Zozulya; U.S. Ser. No. 60/207,702, filed May 26, 2000, entitled, "HUMAN 
OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; 
U.S. Ser. No. 60/213,849, filed June 23, 2000, entitled, "HUMAN OLFACTORY 

15 RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 
60/226,534, filed August 16, 2000, "HUMAN OLFACTORY RECEPTORS AND 
GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 60/230,732, filed 
September 7, 2000, "HUMAN OLFACTORY RECEPTORS AND GENES 
ENCODING THE SAME", to Zozulya; and U.S. Ser. No. 60/266,862, filed February 

20 7, 2001, "HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE 
SAME", to Zozulya. All of these applications are herein incorporated by reference in 
their entireties. 

Field of the Invention 

25 The invention relates to newly identified mammalian chemosensory G protein- 

coupled receptors, particularly olfactory receptors, fragments thereof, classes of such 
receptors, genes and cDNAs encoding said receptors, vectors including said receptors, 
and cells that express said receptors. The invention also relates to methods of using 
such receptors, fragments, genes, cDNAs, vectors, and cells to identify molecules 

30 involved in olfactory perception. The invention therefore has application in the 
selection and design of odorant compositions, as well as malodor blockers (olfactory 
receptor antagonists), particularly perfumes and fragrance compositions and 
components of deodorants and other malodor blocking compositions. 
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Description of the Related Art 

The olfactory system provides sensory information about the chemical 
composition of the external world. Olfactory sensation is thought to involve distinct 
5 signaling pathways. These pathways are believed to be mediated by olfactory 
receptors (ORs). Cells which express olfactory receptors, when exposed to certain 
chemical stimuli, elicit olfactory sensation by depolarizing to generate an action 
potential, which is believed to trigger the sensation. 

As such, olfactory receptors specifically recognize molecules that elicit 

10 specific olfactory sensation. These molecules are also referred to herein as 
"odorants." Olfactory receptors belong to the 7-transmembrane receptor superfamily 
(Buck et al 9 Cell 65:175-87 (1991)), which are also known as G protein-coupled 
receptors (GPCRs). G protein-coupled receptors control many physiological 
functions, such as endocrine function, exocrine function, heart rate, lipolysis, 

15 carbohydrate metabolism, and transmembrane signaling. The biochemical analysis 
and molecular cloning of a number of such receptors has revealed many basic 
principles regarding the function of these receptors. 

For example, U. S. Patent No. 5,691,188 describes how upon a ligand binding 
to a GPCR, the receptor presumably undergoes a conformational change leading to 

20 activation of the G protein. G proteins are comprised of three subunits: a guanyl 
nucleotide binding a subunit, a p subunit, and a y subunit. G proteins cycle between 
two forms, depending on whether GDP or GTP is bound to the a subunit. When GDP 
is bound, the G protein exists as a heterotrimer: the GaPy complex. When GTP is 
bound, the a subunit dissociates from the heterotrimer, leaving a GPy complex. When 

25 a GaPy complex operatively associates with an activated G protein-coupled receptor 
in a cell membrane, the rate of exchange of GTP for bound GDP is increased and the 
rate of dissociation of the bound Ga subunit from the GaPy complex increases. The 
free Ga subunit and Gpy complex are thus capable of transmitting a signal to 
downstream elements of a variety of signal transduction pathways. These events form 

30 the basis for a multiplicity of different cell signaling phenomena, including for 
example the signaling phenomena that are identified as neurological sensory 
perceptions such as taste and/or smell. 
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Genes encoding the olfactory receptors are active primarily in olfactory 

neurons (Axel, ScL Amer., 273:154-59 (1995)). Individual olfactory receptor types 

are expressed in subsets of cells distributed in distinct zones of the olfactory 

i 

epithelium (Breer, Semin. Cell Biol, 5:25-32 (1994)). The human genome contains 
5 approximately one thousand genes that encode a diverse repertoire of olfactory 
receptors (Rouquier, Nat Genet, 18:243-50 (1998); Trask, Hum. Mol Genet, 
7:2007-20 (1998)). It has been demonstrated that members of the OR gene family are 
distributed on all but a few human chromosomes. Through fluorescence in situ 
hybridization analysis, Rouquier showed that OR sequences reside at more than 25 

10 locations in the human genome. Rouquier also determined that the human genome 
has accumulated a striking number of dysfunctional OR copies: 72% of the analyzed 
sequences were found to be pseudogenes. An understanding of an animal's ability to 
detect and discriminate among the thousands of distinct odorants or tastants, and more 
particularly to distinguish, for example beneficial tastants or odorants from toxic 

15 tastants or odorants, is complicated by the fact that chemosensory receptors belong to 
a multigene family with over a thousand members. For instance, there are up to 1,000 
odorant receptors in mammals. 

Moreover, each chemosensory receptor neuron may express only one or a few 
of these receptors. With respect to odorant receptors, any given olfactory neuron can 

20 respond to a small set of odorant ligands. Iu addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 
expresses. To analyze odorant-receptor interactions and their effects on olfactory 
cells, specific ligands and the olfactory receptors to which they bind are identified. 
This analysis requires isolation and expression of olfactory polypeptides, followed by 

25 binding assays. 

Some studies suggest that OR genes can be expressed in tissues other that the 
olfactory epithelium, indicating potential alternative biological roles for this class of 
chemosensory receptors. Expression of various ORs has been reported in human and 
murine erythroid cells (Feingold 1999), developing rat heart (Drutel, Receptor 

30 Channels, 3(l):33-40 (1995)), avian notochord (Nef, PNAS, 94(9):4766-71 (1997)) 
and Ungual epithelium (Abe, FES Letl, 316(3):253-56 (1993)). One experimentally 
documented case also established the existence of a large subset of mammalian ORs 
transcribed in testes and expressed on the surface of mature spermatozoa, thereby 
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suggesting a possible role of ORs in sperm chemotaxis (Parmenthier, Nature, 
355:453-55 (1992); Walensky, Mol Med., 1(2):130-41 (1998); Branscomb, Genetics, 
156(2):785-97 (2000)). It was also hypothesized that olfactory receptors might , 
provide molecular codes for highly specific cell-cell recognition functions in 
5 development and embiyogenesis (Dreyer, PNAS, 95(1 1):9072-77 (1998)). 

Complete or partial sequences of numerous human and other eukaryotic 
chemosensory receptors are currently known. See, e.g., Pilpel, Y. and Lancet, D., 
Protein Science, 8:969-77 (1999); Mombaerts, P., Annu. Rev. Neuroscl, 22:487-50 
(1999); see also, EP0867508A2, US 5874243, WO 92/17585, WO 95/18140, WO 

10 97/17444, WO 99/67282. Due to the complexity of ligand-receptor interactions, and 
more particularly odorant-receptor interactions, information about ligand-receptor 
recognition is lacking. In part, the present invention addresses the need, for better 
understanding of these interactions. The present invention also provides, among other 
things, novel chemosensory receptors, and methods for utilizing such novel 

15 chemosensory receptors and the genes and cDNAs encoding such receptors, especially 
for identifying compounds that can be used to module chemosensory transduction, 
such as olfaction. 

Summary of the Invention 
20 Toward that end, it is an object of the invention to provide a new family of G 

protein-coupled receptors comprising over two hundred fifty olfactory G protein- 
coupled receptors (OR) active in olfactory perception. It is another object of the 
invention to provide fragments and variants of such ORs which retain odorant-binding 
activity. 

25 It is yet another object of the invention to provide nucleic acid sequences or 

molecules that encode such ORs, fragments, or allelic variants. 

It is still another object of the invention to provide expression vectors which 
include nucleic acid sequences that encode such ORs, or fragments, or variants 
thereof, which are operably linked to at least one regulatory sequence such as a 
30 promoter, enhancer, or other sequences involved in positive or negative gene 
transcription and/or translation. 

It is still another object of the invention to provide human or non-human cells 
that functionally express at least one of such ORs, or fragments, or variants thereof. 
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It is still another object of the invention to provide OR fusion proteins or 

polypeptides which include at least a fragment of at least one of such ORs. 

It is another object of the invention to provide an isolated nucleic acid 

molecule encoding an OR comprising a nucleic acid sequence that is at least 30%, 
5 more preferably at least 50%, still more preferably at least 60-70%, and still more 

preferably 75%, preferably 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to a 

nucleic acid sequence selected from the group consisting of: SEQ. K>. NO. 2, SEQ. 

ID. NO. 4, SEQ. ID. NO. 6, SEQ. ID. NO. 8, SEQ. ID. NO. 10, SEQ. ID. NO. 12, 

SEQ. ID. NO. 14, SEQ. ID. NO. 16, SEQ. E). NO. 18, SEQ. ID. NO. 20, SEQ. ID. 
10 NO. 22, SEQ. ID. NO. 24, SEQ. ID. NO. 26, SEQ. ID. NO. 28, SEQ. ID. NO. 30, 

SEQ. ID. NO. 32, SEQ. ID. NO. 34, SEQ. ID. NO. 36, SEQ. ID. NO. 38, SEQ. ID. 

NO. 40, SEQ. ID. NO. 42, SEQ. ID. NO. 44, SEQ. ID. NO. 46, SEQ. ID. NO. 48, 

SEQ. ID. NO. 50, SEQ. ID. NO. 52, SEQ. ID. NO. 54, SEQ. ID. NO. 56, SEQ. ID. 

NO. 58, SEQ. ID. NO. 60, SEQ. ID. NO. 62, SEQ. ID. NO. 64, SEQ. ID. NO. 66, 
15 SEQ. ED. NO. 68, SEQ. ID. NO. 70, SEQ. ID. NO. 72, SEQ. ID. NO. 74, SEQ. ID. 

NO. 76, SEQ. ID. NO. 78, SEQ. ID. NO. 80, SEQ. ID. NO. 82, SEQ. ID. NO. 84, 

SEQ. ID. NO. 86, SEQ. ID. NO. 88, SEQ. ID. NO. 90, SEQ. ID. NO. 92, SEQ. ID. 

NO. 94, SEQ. ID. NO. 96, SEQ. ID. NO. 98, SEQ. ID. NO. 100, SEQ. ID. NO. 102, 

SEQ. ID. NO. 104, SEQ. ID. NO. 106, SEQ. ID. NO. 108, SEQ. ID. NO. 110, SEQ. 
20 ID. NO. 112, SEQ. ID. NO. 114, SEQ. ID. NO. 116, SEQ. ID. NO. 118, SEQ. ID. 

NO. 120, SEQ. ID. NO. 122, SEQ. ID. NO. 124, SEQ. ID. NO. 126, SEQ. ID. 

NO. 128, SEQ. ED. NO. 130, SEQ. ID. NO. 132, SEQ. ID. NO. 134, SEQ. ID. 

NO. 136, SEQ. ID. NO. 138, SEQ. ID. NO. 140, SEQ. ID. NO. 142, SEQ. ID. 

NO. 144, SEQ. ED. NO. 146, SEQ. ID. NO. 148, SEQ. ID. NO. 150, SEQ. ID. 
25 NO. 152, SEQ. ID. NO. 154, SEQ. ID. NO. 156, SEQ. ID. NO, 158, SEQ. ID. 

NO. 160, SEQ. ID. NO. 162, SEQ. ID. NO. 164, SEQ. ID. NO. 166, SEQ. ID. 

NO. 168, SEQ. ID. NO. 170, SEQ. ID. NO. 172, SEQ. ID. NO. 174, SEQ. ID. 

NO. 176, SEQ. ID. NO. 178, SEQ. ED. NO. 180, SEQ. ID. NO. 182, SEQ. ID. 

NO. 184, SEQ. ID. NO. 186, SEQ. ID. NO. 188, SEQ. E>. NO. 190, SEQ. ED. 
30 NO. 192, SEQ. ID. NO. 194, SEQ. ED. NO. 196, SEQ. ID. NO. 198, SEQ. ED. 

NO. 200, SEQ. ID. NO. 202, SEQ. ID. NO. 204. SEQ. ID. NO. 206, SEQ. ID. 

NO. 208, SEQ. ID. NO. 210, SEQ. ID. NO. 212, SEQ. ID. NO. 214, SEQ. ID. 

NO. 216, SEQ. ID. NO. 218, SEQ. ED. NO. 220, SEQ. ED. NO. 222, SEQ. ID. 
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NO. 224, SEQ. ID. NO. 226, SEQ. ID. NO. 228, SEQ. ID. NO. 230, SEQ. ID. 
NO. 232, SEQ. ID. NO. 234, SEQ. ID. NO. 236, SEQ. ID. NO. 238, SEQ. ID 
NO. 240, SEQ. ID. NO. 242, SEQ. ID. NO. 244, SEQ. E>. NO. 246, SEQ. ID. NO. 
248, SEQ. ID. NO. 250, SEQ: ID. NO. 252, SEQ. ED. NO. 254, SEQ. ID. NO. 256, 
5 SEQ. ID. NO. 258, SEQ. ID. NO. 260, SEQ. ID. NO. 262, SEQ. ID. NO. 264, SEQ. 
ID. NO. 266, SEQ. ID. NO. 268, SEQ. ID. NO. 270, SEQ. ID. NO. 272, SEQ. ID. 
NO. 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, 
SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID- 
NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, 

10 SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID 
NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, 
SEQ ID NO: 320, SEQ ED NO: 322, SEQ ID NO: 324, SEQ ED NO: 326, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ED NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, 
SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ED 

15 NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ED NO: 352, SEQ ID NO: 354, 
SEQ ID NO: 356, SEQ ED NO: 358, SEQ ID NO: 360, SEQ ED NO: 362, SEQ ID 
NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370 ,SEQ ID NO: 372, 
SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ED NO: 380, SEQ ED 
NO: 382, SEQ ED NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, 

20 SEQ ID NO: 392, SEQ ID NO: 394, SEQ ED NO: 396, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, 
SEQ ED NO: 410, SEQ ED NO: 412, SEQ ED NO: 414, SEQ ID NO: 416, SEQ ID 
NO: 418, SEQ ID NO: 420, SEQ ED NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, 
SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ED NO: 434, SEQ ID 

25 NO: 436, SEQ ID NO: 438, SEQ ED NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, 
SEQ ED NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ED 
NO: 454, SEQ ED NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ED NO: 462, 
SEQ ID NO: 464, SEQ ED NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ED 
NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, 

30 SEQ ED NO: 482, SEQ ED NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ED 
NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ED NO: 496, SEQ ID NO: 498, 
SEQ ID NO: 500, SEQ ED NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID 
NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512. 
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It is a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a polypeptide having an 
amino acid sequence which is at least 40%, more preferably at least 50%, still more 
preferably at least 60-70%, and still more preferably 75%, 85%, 90%, 95%, 96%, 
5 97%, 98%, or 99% identical to an amino acid sequence selected from the group 
consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, 
SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. 
NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

10 NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. HO. 79, 

15 SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 





NO. 107, 


SEQ. 


ID. 


NO. 109, 


SEQ. 


ID. NO. Ill, 


SEQ. 


ID. 


NO. 113, SEQ. ID. 




NO. 115, 


SEQ. 


ID. 


NO. 117, 


SEQ. 


ID. NO. 119, 


SEQ. 


ID. 


NO. 121, SEQ. ED. 


20 


NO. 123, 


SEQ. 


ID. 


NO. 125, 


SEQ. 


ID. NO. 127, 


SEQ. 


ID. 


NO. 129, SEQ. ED. 




NO. 131, 


SEQ. 


ID. 


NO. 133, 


SEQ. 


ID. NO. 135, 


SEQ. 


ID. 


NO. 137, SEQ. ID. 




NO. 139, 


SEQ. 


ID. 


NO. 141, 


SEQ. 


ID. NO. 143, 


SEQ. 


ID. 


NO. 145, SEQ. ID. 




NO. 147, 


SEQ. 


ID. 


NO. 149, 


SEQ. 


ID. NO. 151, 


SEQ. 


ID. 


NO. 153, SEQ. ID. 




NO. 155, 


SEQ. 


ID. 


NO. 157, 


SEQ. 


ID. NO. 159, 


SEQ. 


ID. 


NO. 161, SEQ. ID. 


25 


NO. 163, 


SEQ. 


ID. 


NO. 165, 


SEQ. 


ID. NO. 167, 


SEQ. 


ID. 


NO. 169, SEQ. ID. 




NO. 171, 


SEQ. 


ID. 


NO. 173, 


SEQ. 


ID. NO. 175, 


SEQ. 


ID. 


NO. 177, SEQ. ID. 




NO. 179, 


SEQ. 


no. 


NO. 181, 


SEQ. 


ID. NO. 183, 


SEQ. 


ID. 


NO. 185, SEQ. ID. 




NO. 187, 


SEQ. 


ID. 


NO. 189, 


SEQ. 


ID. NO. 191, 


SEQ. 


ID. 


NO. 193, SEQ. ID. 




NO. 195, 


SEQ. 


ID. 


NO. 197, 


SEQ. 


ED. NO. 199, 


SEQ. 


ID. 


NO. 201, SEQ. ID. 


30 


NO. 203, 


SEQ. 


ID. 


NO. 205, 


SEQ. 


ID. NO. 207, 


SEQ. 


ID. 


NO. 209, SEQ. ID. 




NO. 211, 


SEQ. 


ID. 


NO. 213, 


SEQ. 


ID. NO. 215, 


SEQ. 


ED. 


NO. 217, SEQ. ED. 




NO. 219, 


SEQ. 


ID. 


NO. 221, 


SEQ. 


ID. NO. 223, 


SEQ. 


ID. 


NO. 225, SEQ. ID. 




NO. 227, 


SEQ. 


ID. 


NO. 229, 


SEQ. 


ID. NO. 231, 


SEQ. 


ED. 


NO. 233, SEQ. ID. 



-7- 



WO 01/068805 



PCT/US01/07771 



NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
5 NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
10 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
15 SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
20 NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. E>. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
25 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. N0. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
30 SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 

ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 51 1. 
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It is still a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a fragment of a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ. ID. 

NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. 
5 NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. EX NO. 17, SEQ. ID. NO. 19, 

SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. 

NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, 

SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. 

NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, 
10 SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. 

NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO 73, 

SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. 

NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, 

SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. 
15 NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. NO. 107, SEQ. ID. 

NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. NO. 115, SEQ. ID. 

NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. NO. 123, SEQ. ID. 

NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. NO. 131, SEQ. ID. 

NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. NO. 139, SEQ. ID. 
20 NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. NO. 147, SEQ. ID. 

NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. NO. 155, SEQ. ID. 

NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. NO. 163, SEQ. ID. 

NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. NO. 171, SEQ. ID. 

NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. NO. 179, SEQ. ID. 
25 NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. NO. 187, SEQ. ID. 

NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. NO. 195, SEQ. ID. 

NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. NO. 203, SEQ. ID. 

NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. NO. 211, SEQ. ID. 

NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. NO. 219, SEQ. ID. 
30 NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. NO. 227, SEQ. ID. 

N0. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. NO. 235, SEQ. ID. 

NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 243, SEQ. ID. NO. 

245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, SEQ. ID. NO. 253, 
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SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. ID. NO. 261, SEQ. 

ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. NO. 269, SEQ. ID. 

NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 277, SEQ. ID. NO. 

279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, SEQ. ID. NO. 287, 
5 SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. ID. NO. 295, SEQ. , 

ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ED. NO. 303, SEQ. ID. 

NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 311, SEQ. ID. NO. 

313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ED. NO. 319, SEQ. ID. NO. 321, 

SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. ID. NO. 329, SEQ. 
10 ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. NO. 337, SEQ. ID. 

NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 345, SEQ. ID. NO. 

347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, SEQ. ID. NO. 355, 

SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. ID. NO. 363, SEQ. 

ID. NO. 365, SEQ. ID. NO. 367, SEQ. ED. NO. 369, SEQ ID NO: 371, SEQ. ID. NO. 
15 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. DD. NO. 379, SEQ. ED. NO. 381, 

SEQ. ID. NO. 383, SEQ. ED. NO. 385, SEQ. ED. NO. 387, SEQ. DD. NO. 389, SEQ. 

ED. NO. 391, SEQ. ED. NO. 393, SEQ. ED. NO. 395, SEQ. ED. NO. 397, SEQ. DD. 

NO. 399, SEQ. ED. NO. 401, SEQ. ED. NO. 403, SEQ. ED. NO. 405, SEQ. DD. NO. 

407, SEQ. ED. NO. 409, SEQ. ED. NO. 411, SEQ. DD. NO. 413, SEQ. ED. NO. 415, 
20 SEQ. ED. NO. 417, SEQ. DD. NO. 419, SEQ. DD. NO. 421, SEQ. DD. NO. 423, SEQ. 

ID. NO. 425,.SEQ. ED. NO. 427, SEQ. ED. NO. 429, SEQ. ED. NO. 431, SEQ. ED. 

NO. 433, SEQ. DD. NO. 435, SEQ. ED. NO. 437, SEQ. ED. NO. 439, SEQ. ED. NO. 

441, SEQ. ED. NO. 443, SEQ. ED. NO. 445, SEQ. ED. NO. 447, SEQ. ED. NO. 449, 

SEQ. ED. NO. 451, SEQ. DD. NO. 453, SEQ. ED. NO. 455, SEQ. DD. NO. 457, SEQ. 
25 ID. NO. 459, SEQ. DD. NO. 461, SEQ. ED. NO. 463, SEQ. ED. NO. 465, SEQ. DD. 

NO. 467, SEQ. DD. NO. 469, SEQ. ID. NO. 471, SEQ. DD. NO. 473, SEQ. ID. NO. 

475, SEQ. ED. NO. 477, SEQ. ID. NO. 479, SEQ. DD. NO. 481, SEQ. ID. NO. 483, 

SEQ. ED. NO. 485, SEQ. DD. NO. 487, SEQ. ID. NO. 489, SEQ. ED. NO. 491, SEQ. 

ED. NO. 493, SEQ ED NO: 495, SEQ ID NO: 497, SEQ ED NO: 499, SEQ D) NO: 
30 501, SEQ ED NO: 503, SEQ ED NO: 505, SEQ DD NO: 507, SEQ ID NO: 509 and 

SEQ ID NO: 511, wherein the fragment is at least 10, preferably 20, 30, 50, 70, 100, 

or 150 amino acids in length. 
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It is still a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a variant of said fragment, 
wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 amino acid 
residues. 

5 It is still another object of the invention to provide an isolated polypeptide 

comprising an amino acid sequence that is at least 40%, 50%, 60%, 70%, 80%, 90%, 
95%, 96%, 97%, 98%, or 99% identical to an amino acid sequence selected from the 

group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
10 ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 

SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
15 SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 

NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
20 NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 

NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
25 NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
30 NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
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NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
5 SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
10 ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
15 NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
20 SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
25 ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
30 NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 

SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 

ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
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499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 511. 

It is still a further object of the invention to provide an isolated polypeptide 

comprising a fragment of a polypeptide having an amino acid sequence selected from 
5 the group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 

ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
10 SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
15 NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 

NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
20 NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 

NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
25 NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
30 NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 

NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. - 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
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243, SEQ. ED. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ED. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO, 263, SEQ. ID. NO., 265, SEQ. E>. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
5 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
10 SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ED. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
15 ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375,-SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ED. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ED. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
20 405, SEQ. ED. NO. 407, SEQ. E>. NO. 409, SEQ. ID. NO. 411, SEQ. ED. NO. 413, 

SEQ. ID. NO. 415, SEQ. DD. NO. 417, SEQ. ED. NO. 419, SEQ. ED. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425, SEQ. ED. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
. NO. 431, SEQ. ID. NO; 433, SEQ. ED. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ED. NO. 445, SEQ. DD. NO. 447, 
25 SEQ. DD. NO. 449, SEQ. ID. NO. 451, SEQ. DD. NO. 453, SEQ. DD. NO. 455, SEQ. 

ED. NO. 457, SEQ. DD. NO. 459, SEQ. DD. NO. 461, SEQ. DD. NO. 463, SEQ. ED. 

NO. 465, SEQ. ED. NO. 467, SEQ. DD. NO. 469, SEQ. ED. NO. 471, SEQ. ED. NO. 

473, SEQ. DD. NO. 475, SEQ. ED. NO. 477, SEQ. DD. NO. 479, SEQ. DD. NO. 481, 

SEQ. ED. NO. 483, SEQ. DD. NO. 485, SEQ. DD. NO. 487, SEQ. DD. NO. 489, SEQ. 
30 DD. NO. 491, SEQ. DD. NO. 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ DD NO: 

499, SEQ DD NO: 501, SEQ DD NO: 503, SEQ DD NO: 505, SEQ ID NO: 507, SEQ 

DD NO: 509 and SEQ DD NO: 511, wherein the fragment is at least 40, preferably 60, 

80, 100, 150, 200, or 250 amino acids in length 
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It is still a further object of the invention to provide an isolated polypeptide 
comprising a variant of said fragment, especially naturally occurring allelic variants, 
the expression of which may be significant in the manner by which different persons 
in the human population perceive odors differently, both on a qualitative and 
5 quantitative level , wherein there is a variation in at most 1 0, preferably 5, 4, 3, 2, or 1 
amino acid residues. 

It is still another object of the invention to provide agonists, including inverse 
agonists, or antagonists of such ORs, or fragments or variants thereof. 

It is yet another object of the invention to provide methods for representing the 
1 0 perception of odor and/or for predicting the perception of odor in a mammal, 

including in a human. Preferably, such methods may be performed by using the ORs, 
or fragments or variants thereof, and genes encoding such ORs, or fragments or 
variants thereof, disclosed herein. 
It is yet another object of the invention to provide novel molecules or combinations of 
15 molecules which elicit a predetermined olfactory perception in a mammal. Such 
molecules or compositions can be generated by detennining a value of olfactory 
perception in a mammal for a known molecule or combinations of molecules; 
determining a value of olfactory perception in a mammal for one or more unknown 
molecules or combinations of molecules; comparing the value of olfactory perception 
20 in a mammal for one or more unknown compositions to the value of olfactory 

perception in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
molecules to form a molecule or combination of molecules that elicits a 
25 predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 

perception in a mammal. 
It is still a further object of the invention to provide a method of screening one 
or more compounds for the presence of an odor detectable by a mammal, comprising: 
30 a step of contacting said one or more compounds with the disclosed ORs, fragments 
or variants thereof, preferably wherein the mammal is a human. 

It is another object of the invention to provided a method for simulating a 
fragrance, comprising: for each of a plurality of ORs, or fragments of variants thereof 
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disclosed herein, preferably human ORs, ascertaining the extent to which the OR 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously ascertained interaction with one or more of the ORs, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
5 fragrance. Interaction of a fragrance with an OR can be determined using any of the 
binding or reporter assays described herein. The plurality of compounds may then be 
combined to form a mixture. If desired, one or more of the plurality of the 
compounds can be combined covalently. The combined compounds substantially 
stimulate at least 50%, 60%, 70%, 75%, 80% or 90% or all of the receptors that are 
1 0 substantially stimulated by the fragrance. 

In yet another aspect of the invention, a method is provided wherein a plurality 
of standard compounds are tested against a plurality of ORs, or fragments or variants 
thereof, to ascertain the extent to which the ORs each interact with each standard 
compound, thereby generating a receptor stimulation profile for each standard 
15 compound. These receptor stimulation profiles may then be stored in a relational 
database on a data storage medium. The method may further comprise providing a 
desired receptor-stimulation profile for a scent; comparing the desired receptor 
stimulation profile to the relational database; and ascertaining one or more 
combinations of standard compounds that most closely match the desired receptor- 
20 stimulation profile. The method may further comprise combining standard 
compounds in one or more of the ascertained combinations to simulate the scent. 

It is a further object of the invention to provide a method for representing 
olfactory perception of a particular smell in a mammal, comprising: providing values 
Xi to X n representative of the quantitative stimulation of each of n ORs of said 
vertebrate, where n is greater than or equal to 4, n is greater than or equal to 12; n is 
greater than or equal to 24, n is greater than or equal to 48; n is greater than or equal to 
72; n is greater than or equal to 96; n is greater than or equal to 120; n is greater than 
or equal to 144; n is greater than or equal to 168; n is greater than or equal to 192; n is 
greater than or equal to 216, or n is greater than or equal to 256; and generating from 
said values a quantitative representation of olfactory perception. The ORs may be an 
olfactory receptor disclosed herein, or fragments or variants thereof, the representation 
may constitutes a point or a volume in w-dimensional space, may constitutes a graph 
or a spectrum, and may constitutes a matrix of quantitative representations. Also, the 
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providing step may comprise contacting a plurality of recombinantly produced ORs, 
or fragments or variants thereof, with a test composition and quantitatively measuring 
the interaction of said composition with said receptors. 

It is yet another object of the invention to provide a method for predicting the 
5 olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values X! to Xn representative of the quantitative stimulation of 
each of n ORs of said vertebrate, where n is greater than or equal to 4 n is greater than 
or equal to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is 

10 greater than or equal to 72; n is greater than or equal to 96; n is greater than or equal to 
120; n is greater than or equal to 144; n is greater than or equal to 168; n is greater 
than or equal to 192; n is greater than or equal to 216, or n is greater than or equal to 
256; for one or more molecules or combinations of molecules yielding known 
olfactory perception in a mammal; and generating from said values a quantitative 

15 representation of olfactory perception in a mammal for the one or more molecules or 
combinations of molecules yielding known olfactory perception in a mammal, 
providing values Xi to X n representative of the quantitative stimulation of each of n 
ORs of said vertebrate, where n is greater titan or equal to 4, n is greater than or equal 
to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is greater than 

20 or equal to 72; n is greater than or equal to 96; n is greater than or equal to 120; n is 
greater than or equal to 144; n is greater than or equal to 168; n is greater than or equal 
to 192; n is greater than or equal to 216, or n is greater than or equal to 273; for one or 
more molecules or combinations of molecules yielding unknown olfactory perception 
in a mammal; and generating from said values a quantitative representation of 

25 olfactory perception in a mammal for the one or more molecules or combinations of 
molecules yielding unknown olfactory perception in a mammal, and predicting the 
olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal by 
comparing the quantitative representation of olfactory perception in a mammal for the 

30 one or more molecules or combinations of molecules yielding unknown olfactory 
perception in a mammal to the quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
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olfactory perception in a mammal. The ORs used in this method may include an 
olfactory receptor, or fragment or variant thereof, disclosed herein. 

Brief Description of the Drawings 
5 Figure 1 illustrates the multiple sequence alignment derived for fifty novel 

ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR1 through AOLFR52. The alignment protocol 
used the Clustal method with PAM250 residue weight table. Amino acid sequences 
10 AOLFR2 through AOLFR52 were analyzed for alignment with the AOLFR1 amino 
acid sequence. 

Figure 2 illustrates the multiple sequence alignment derived for fifty novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 

15 described herein are designated AOLFR54 through AOLFR109. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR55 through AOLFR109 were analyzed for alignment with the 
AOLFR54 amino acid sequence. 

Figure 3 illustrates the multiple sequence alignment derived for fifty novel 

20 ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR110 through AOLFR163. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR111 through AOLFR163 were analyzed for alignment with the 

25 AOLF 110 amino acid sequence. 

Figure 4 illustrates the multiple sequence alignment derived for fifty-four 
novel ORs, indicating areas of homology and presence of sequence motifs 
characteristic for olfactory receptors. The fifty-four novel human olfactory receptors 
(hOR) proteins described herein are designated AOLFR165 through AOLFR217. The 

30 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR166 through AOLFR217 were analyzed for alignment 
with the AOLFR165 amino acid sequence. 
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Figure 5 illustrates the multiple sequence alignment derived for fifty-two novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty-two novel human olfactory receptors (hOR) proteins 
described herein, which are designated AOLFR218 through AOLFR328. The 
5 alignment protocol used the Clustal method with PAM250 residue weight table, 
Amino acid sequences AOLFR219 through AOLFR328 were analyzed for alignment 
with the AOLFR218 amino acid sequence. 

Detailed Description of the Invention 

The invention thus provides isolated nucleic acid molecules encoding 
olfactory-cell-specific G protein-coupled receptors ("GPCRs"), and the polypeptides 
they encode. These nucleic acid molecules and the polypeptides that they encode are 
members of the olfactory receptor family. Other members of the olfactory receptor 
family are disclosed in Krautwurst, et al. 9 Cell, 95:917-26 (1998), and WO 0035274, 
the contents of which are herein incorporated by reference in their entireties. 

According to one aspect of the invention, genes encoding over two hundred 
fifty distinct, novel human olfactory (odorant) receptors (also herein referred to ORs) 
have been identified in genome sequence databases. All of these receptor genes have 
been initially detected by computer DNA sequence analysis of genomic clones 
(unfinished High Throughput Genomic Sequence database accession numbers 
AB045359, AP002532, AP002533, AL365440, AC073487, AL359636, AL359955, 
AP002535, AB045365, AL359218, AC002555, AB045361, AL359512, AC023255, 
AL358773, AL357767, AL358874, AC068380, AC025283, AP002407, AC018700, 
AC022289, AC006313, AC002556, AC011571, AL121944, AC007194, AP001112, 
AC021660, AP000723, AC016856, AC018700, AP000818, AC00596, AP000916, 
AC011517, AP001112, AP000916, AC021427, AC021427, AC020884, AC019108, 
AL135841, AL133410, AF186996, AL138834, AC009237, AC025249, AC010930, 
AC009758, AC009642, AC009758, AC025249, AF101706, AC009642, AC025249, 
AC021660, AC011647, AC011711, AC09642, AC020597, AC011711, AC019088, 
AC022882, AC011571, AL121944, AP000435, AC012616, AC010332, AC010766, 
AP000743, AC021809, AC011879, AC021304, AC023226, AL160314, AC021304, 
AC020380, AC011904, AC004977, AC021304, AP000868, AP000825, AC023080, 
AC022207, AC121986, AC010814, AC018700, AC021304, AC008620, AC011537, 
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AC010760, AC027641, AC017103, AC024729, AC024257, AC025115, AP001524, 
AP000916, AC010814, AL162254, AC025234, AP001521, AC026090, AC019088, 
AC016856, AC016787, AC009594, AC026038, AQ628489, AC025942, AL163152, 
AC026975, AC024654, AP001803, AP001804, AL353767, AP001884, AC026083, 
5 AC018793, AP000818, AL353894, AL049734, AL355366, AC011464, AC037472, 
AC036111, AC019093, AC027239, AC027522, AC009545, AC021333, AC036216, 
AC021935, AC022762, AL356019, AC055861, AC018375, AC072059, AC068339, 
AC022891, AL357039, AP002345, AC044810, AC073113, AC024399, AC023564, 
AL390860, AC074365, AP002826, AL359636, AL391534, AC055731, AC076959, 

10 AP002826, AC019088, AC009779, AL445307, AP002512, AP000818, AC079190) 
by virtue of their sequence homology to some of the known human and other 
mammalian olfactory receptor genes. 

Alternatively, nucleic acids encoding the olfactory receptors (ORs) and 
polypeptides of the invention can be isolated from a variety of sources, genetically 

15 engineered, amplified, synthesized, and/or expressed recombinantly according to the 
methods disclosed in WO 0035374, which is herein incorporated by reference in its 
entirety. 

These nucleic acids provide valuable probes for the identification of olfactory 
cells, as the nucleic acids are specifically expressed in olfactory cells. They can also 

20 serve as tools for the generation of sensory topographical maps that elucidate the 
relationship between olfactory cells and olfactory sensory neurons leading to olfactory 
centers in the brain. Furthermore, the nucleic acids and the polypeptides they encode 
can be used as probes to elucidate olfactory-inducted behaviors. 

The invention also provides methods of screening for modulators, e.g., 

25 activators, inhibitors, stimulators, enhancers, agonists, inverse agonists and 
antagonists, of the ORs, or fragments or variants thereof, of the invention. Such 
modulators of olfactory transduction are useful for pharmacological and genetic 
modulation of olfactory signaling pathways. These methods of screening can be used 
to identify high affinity agonists and antagonists of olfactory cell activity. These 

30 modulator compounds can then be used in the food, pharmaceutical, and cosmetic 
industries to customize odors and fragrances. 

Thus, the invention provides assays for olfactory modulation, where the ORs, 
or fragments or variants thereof, of the invention act as direct or indirect reporter 
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molecules for the effect of modulators on olfactory transduction. The ORs, or 
fragments or variants thereof, can be used in assays, e.g., to measure changes, in ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 
transduction, receptor-ligand interaction, second messenger concentrations, in vitro, in 
5 vivo and ex vivo. In one embodiment, the ORs, or fragments or variants thereof, can 
be used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein {see, e.g., Mistili et al, Nature Biotech, 15:961-64 (1997)). 
In another embodiment, the ORs, or fragments or variants thereof, can be expressed in 
host cells, and modulation of olfactory transduction via OR activity can be assayed by 
1 0 measuring changes in Ca 2+ levels. 

Methods of assaying for modulators of olfactory transduction include in vitro 
ligand binding assays using the ORs of the invention, or fragments or variants thereof. 
More particularly, such assays can use the ORs; portions thereof such as the 
extracellular or transmembrane domains; chimeric proteins comprising one or more of 
15 such domains; oocyte receptor expression; tissue culture cell receptor expression; 
transcriptional activation of the receptor; G protein binding to the receptor; ligand 
binding assays; voltage, membrane potential and conductance changes; ion flux 
assays; changes in intracellular second messengers such as cAMP and inositol 
triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter release. 

The invention also provides for methods of detecting olfactory nucleic acid 
and protein expression, allowing for the investigation of olfactory transduction 
regulation and specific identification of olfactory receptor cells. The ORs, fragments, 
and variants of the invention can also be used to generate monoclonal and polyclonal 
antibodies useful for identifying olfactory receptor cells. Olfactory receptor cells can 
be identified using techniques such as reverse transcription and amplification of 
mRNA, isolation of total RNA or poly A + RNA, northern blotting, dot blotting, in situ 
hybridization, RNase protection, SI digestion, probing DNA microchip arrays, 
western blots, and the like. 

A. Identification and Characterization of Olfactory Receptors 

The amino acid sequences of the ORs and polypeptides of the invention can be 
identified by putative translation of the coding nucleic acid sequences. These various 
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amino acid sequences and the coding nucleic acid sequences may be compared to one 
another or to other sequences according to a number of methods. 

For example, in sequence comparison, typically one sequence acts as a 
reference sequence, to which test sequences are compared. When using a sequence 
5 comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 
described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 

10 sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window/' as used herein, includes reference to a segment of 
any one of the number of contiguous positions selected from the group consisting of: 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 

15 which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well known in the art. Optimal alignment 
of sequences for comparison can be conducted, e.g. 9 by the local homology algorithm 
of Smith & Waterman, Adv. Appl Math. 2:482 (1981), by the homology alignment 

20 algorithm of Needleman & Wunsch, J Mol Biol 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, PNAS, 85:2444 (1988), by computerized 
implementations of these algorithms (GAP, BESTTTT, FASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, WT), or by manual alignment and visual inspection (see, e.g., Current 

25 Protocols in Molecular Biology (Ausubel et ah, eds. 1995 supplement)). 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and 
Altschul et al, J Mol Biol 215:403-410 (1990), respectively. Software for 

30 performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 
first identifying high scoring sequence pairs (HSPs) by identifying short words of 
length W in the query sequence, which either match or satisfy some positive-valued 
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threshold score T when aligned with a word of the same length in a database 
sequence. T is referred to as the neighborhood word score threshold (Altschul et al, 
Altschul et aL, Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et al, JMol Biol 
215:403-410 (1990)). These initial neighborhood word hits act as seeds for initiating 

5 searches to find longer HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucleotide sequences, the 
parameters M (reward score for a pair of matching residues; always > 0) and N 
(penalty score for mismatching residues; always < 0). For amino acid sequences, a 

10 scoring matrix is used to calculate the cumulative score. Extension of the word hits in 
each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST algorithm parameters W, T, and 

15 X determine the sensitivity and speed of the alignment. The BLASTN program (for 
nucleotide sequences) uses as defaults a wordlength (W) of 11, an expectation (E) or 
10, M=5, N=-4 and a comparison of both strands. For amino acid sequences, the 
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and 
the BLOSUM62 scoring matrix (see Henikoff & Henikoff, PNAS, 89:10915 (1989)) 

20 alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both 
strands. 

Another example of a useful algorithm is PILEUP. PILEUP creates a multiple 
sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 

25 called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment (see, e.g., Figure 2). PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, JMol Evol 35:351-60 (1987). The method 
used is similar to the method described by Higgins & Sharp, CABIOS 5:151-153 
(1989). The program can align up to 300 sequences, each of a maximum length of 

30 5,000 nucleotides or amino acids. The multiple alignment procedure begins with the 
pairwise alignment of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
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extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 
designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
5 PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. P1LEUP can 
be obtained from the GCG sequence analysis software package, version 7. 0 
(Devereaux et aL, Nuc. Acids Res. 12:387-395 (1984) encoded by the genes were 

10 derived by conceptual translation of the corresponding open reading frames. 
Comparison of these protein sequences to all known proteins in the public sequence 
databases using BLASTP algorithm revealed their strong homology to the members of 
the mammalian olfactory receptor family, each of the odorant receptor sequences 
having at least 50%, and preferably at least 55%, at least 60%, at least 65%, and most 

15 preferably at least 70%, amino acid identity to at least one known member of the 
family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative OR proteins generally having lengths of approximately 290 to 
approximately 400 amino acid residues that contain seven transmembrane domains, as 

20 predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor 7-transmembrane (7TM) superfamily, which includes the 
subset of taste and olfactory receptors. In addition to the overall structural similarity, 
each of the ORs identified herein has a characteristic sequence signature of an 
olfactory receptor. In particular, all the identified sequences contain very close 

25 matches to the following consensus amino acid motifs (Mombaerts, 1999, Pilpel 
1999): EFILL (SEQ ID NO: 513) before transmembrane domain 1, LHTPMY (SEQ 
ID No: 514) in intracellular loop 1, MAYDRYVAIC (SEQ ID NO: 510) at the end of 
transmembrane domain 3 and the beginning of intracellular loop 2, SY at the end of 
transmembrane domain 5, FSTCSSH (SEQ ID NO: 516) in the beginning of 

30 transmembrane domain 6, and PMLNPF (SEQ ID NO: 517) in transmembrane 
domain 7. Combination of all the above-mentioned structural features of the 
identified genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 
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As noted above, complete or partial sequences of numerous human and other 
eukaryotic olfactory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human olfactory 
receptors, which suggests their different specificity in odorant recognition. Therefore, 
5 these novel receptors and their genes can be used, alone or in combination with known 
olfactory receptors, in developing detection systems and assays for chemically distinct 
types of odorants not recognized by the known receptors, as well as for diagnostic and 
research purposes. 

B. Definitions 

10 As used herein, the following terms have the meanings ascribed to them unless 

specified otherwise. 

"OR" refers to one or more members of a family of G protein-coupled 
receptors that are expressed in olfactory cells. Olfactory receptor cells can also be 
identified on the basis of morphology (see, e.g, Roper, supra), or by the expression of 

15 proteins specifically expressed in olfactory cells. OR family members may have the 
ability to act as receptors for olfactory transduction. 

"OR" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G protein-coupled receptor activity," e.g., they may bind to G 
proteins in response to extracellular stimuli and promote production of second 

20 messengers such as IP 3, cAMP, cGMP, and Ca 2+ via stimulation of enzymes such as 
phospholipase C and adenylate cyclase (for a description of the structure and function 
of GPCRs, see, e.g., Fong, supra, and Baldwin, supra). A single olfactory cell may 
contain many distinct OR polypeptides. 

Topological^, certain chemosensory GPCRs have an 'TSF-terminal domain;" 

25 "extracellular domains;" "transmembrane domains" comprising seven transmembrane 
regions, and corresponding cytoplasmic, and extracellular loops; "cytoplasmic 
domains," and a "C-terminal domain" (see, e.g., Hoon et al, Cell, 96:541-51 (1999); 
Buck & Axel, Cell, 65:175-87 (1991)). These domains can be structurally identified 
using methods known to those of skill in the art, such as sequence analysis programs 

30 that identify hydrophobic and hydrophilic domains (see, e.g., Stryer, Biochemistry, 
(3rd ed. 1988); see also any of a number of Internet based sequence analysis 
programs, such as those found at dot.imgen.bcm.tmc.edu). Such domains are useful 
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for making chimeric proteins and for in vitro assays of the invention, e.g., ligand 
binding assays. 

"Extracellular domains" therefore refers to the domains of OR polypeptides 
that protrude from the cellular membrane and are exposed to the extracellular face of 
5 the cell. Such domains generally include the "N terminal domain" that is exposed to 
the extracellular face of the cell, and optionally can include portions of the 
extracellular loops of the transmembrane domain that are exposed to the extracellular 
face of the cell, i.e., the loops between transmembrane regions 2 and 3, between 
transmembrane regions 4 and 5, and between transmembrane regions 6 and 7. 

10 The "N terminal domain" region starts at the N-terminus and extends to a 

region close to the start of the transmembrane domain. "Transmembrane domain," 
which comprises the seven ct transmembrane regions," refers to the domain of OR 
polypeptides that lies within the plasma membrane, and may also include the 
corresponding cytoplasmic (intracellular) and extracellular loops. The seven 

15 transmembrane regions and extracellular and cytoplasmic loops can be identified 
using standard methods, as described in Kyte & Doolittle, J. Mol. Biol, 157:105-32 
(1982)), or in Stryer, supra. The general secondary and tertiary structure of 
transmembrane domains, in particular the seven transmembrane domains of 7- 
transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 

20 primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. These 
transmembrane domains are useful for in vitro ligand-binding assays, both soluble and 
solid phase. 

"Cytoplasmic domains" refers to the domains of OR polypeptides that face the 
25 inside of the cell, e.g., the "C terminal domain" and the intracellular loops of the 
transmembrane domain, e.g., the intracellular loop between transmembrane regions 1 
and 2, the intracellular loop between transmembrane regions 3 and 4, and the 
intracellular loop between transmembrane regions 5 and 6. "C terminal domain" 
refers to the region that spans the end of the last transmembrane domain and the C- 
30 terminus of the protein, and which is normally located within the cytoplasm. 

The term "ligand-binding region" or "ligand-binding domain" refers to 
sequences derived from a chemosensoiy receptor, particularly an olfactory receptor, 
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that substantially incorporates at least transmembrane domains II to VH. The ligand- 
binding region may be capable of binding a ligand, and more particularly, an odorant. 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate OR family member mediated olfactory transduction includes the 

5 determination of any parameter that is indirectly or directly under the influence of the 
receptor, e.g., functional, physical and chemical effects. It includes ligand binding, 
changes in ion flux, membrane potential, current flow, transcription, G protein 
binding, GPCR phosphorylation or dephosphorylation, signal transduction, 
receptor-ligand interactions, second messenger concentrations (e.g., cAMP, cGMP, 

10 IP3, or intracellular Ca 2+ ), in vitro, in vivo, and ex vivo and also includes other 
physiologic effects such increases or decreases of neurotransmitter or hormone 
release. 

By "detennining the functional effect" in the context of assays is meant assays 
for a compound that increases or decreases a parameter that is indirectly or directly 

15 under the influence of an OR family member, e.g., functional, physical and chemical 
effects. Such functional effects can be measured by any means known to those skilled 
in the art, e.g., changes in spectroscopic characteristics (e.g., fluorescence, 
absorbance, refractive index), hydrodynamic (e.g., shape), chromatographic, or 
solubility properties, patch clamping, voltage-sensitive dyes, whole cell currents, 

20 radioisotope efflux, inducible markers, oocyte OR gene expression; tissue culture cell 
OR expression; transcriptional activation of OR genes; ligand-binding assays; voltage, 
membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cAMP, cGMP, and inositol triphosphate (IP3); changes in 
intracellular calcium levels; neurotransmitter release, and the like. 

25 "Inhibitors," "activators," and "modulators" of OR genes or proteins are used 

interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vitro and in vivo assays for olfactory transduction, e.g., ligands, agonists, 
antagonists, and their homologs and mimetics. Inhibitors are compounds that, e.g, 
bind to, partially or totally block stimulation, decrease, prevent, delay activation, 

30 inactivate, desensitize, or down regulate olfactory transduction, e.g., antagonists. 
Activators are compounds that, e.g, bind to, stimulate, increase, open, activate, 
facilitate, enhance activation, sensitize, or up regulate olfactory transduction, e.g., 
agonists. Modulators include compounds that, e.g., alter the interaction of a receptor 
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with: extracellular proteins that bind activators or inhibitor (e.g., ebnerin and other 
members of the hydrophobic carrier family); G proteins; kinases (e.g., homologs of 
rhodopsin kinase and beta adrenergic receptor kinases that are involved in 
deactivation and desensitization of a receptor); and arrestins, which also deactivate 
5 and desensitize receptors. Modulators can include genetically modified versions of 
OR family members, e.g., with altered activity, as well as naturally occurring and 
synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, e.g., expressing OR family members in 
cells or cell membranes, applying putative modulator compounds, in the presence or 

10 absence of tastants, e.g., sweet tastants, and then determining the functional effects on 
olfactory transduction, as described above. Samples or assays comprising OR family 
members that are treated with a potential activator, inhibitor, or modulator are 
compared to control samples without the inhibitor, activator, or modulator to examine 
the extent of modulation. Control samples (untreated with modulators) are assigned a 

15 relative OR activity value of 100%. Inhibition of a OR is achieved when the OR 
activity value relative to the control is about 80%, optionally 50% or 25-0%. 
Activation of an OR is achieved when the OR activity value relative to the control is 
110%, optionally 150%, optionally 200-500%, or 1000-3000% higher. 

The terms "purified," "substantially purified," and "isolated" as used herein 

20 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 

25 compound of the invention comprising at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 

30 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
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meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 
proteins, described herein, may be isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
5 As used herein, the term "isolated" when referring to a nucleic acid or 

polypeptide refers to a state of purification or concentration different than that which 
occurs naturally in the mammalian, especially human, body. Any degree of 
purification or concentration greater than that which occurs naturally in the body, 
including (1) the purification from other naturally-occurring associated structures or 

10 compounds, or (2) the association with structures or compounds to which it is not 
normally associated in the body are within the meaning of "isolated" as used herein. 
The nucleic acids or polypeptides described herein may be isolated or otherwise 
associated with structures or compounds to which they are not normally associated in 
nature, according to a variety of methods and processed known to those of skill in the 

15 art. 

As used herein, the terms "amplifying" and "amplification" refer to the use of 
any suitable amplification methodology for generating or detecting recombinant or 
naturally expressed nucleic acid, as described in detail, below. For example, the 
invention provides methods and reagents (e.g., specific degenerate oligonucleotide 

20 primer pairs) for amplifying (e.g., by polymerase chain reaction, PGR) naturally 
expressed (e.g., genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the 
invention (e.g., tastant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 

25 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
domains TM I to TM VET). The families of olfactory and certain taste receptors each 
belong to this super-family. 7-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

30 The term "library" means a preparation that is a mixture of different nucleic 

acid or polypeptide molecules, such as the library of recombinantly generated 
chemosensory, particularly olfactory receptor ligand-binding domains generated by 
amplification of nucleic acid with degenerate primer pairs, or an isolated collection of 
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vectors that incorporate the amplified hgand-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding an olfactory receptor. 

The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 
ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
5 form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
structures with synthetic backbones {see e.g., Oligonucleotides and Analogues, a 
Practical Approach, ed. R Eckstein, Oxford Univ. Press (1991); Antisense Strategies, 
Annals of the K Y. Acad, of Set, Vol. 600, Eds. Baserga et al (NYAS 1992); Milligan 
10 J. Med. Chem. 36:1923-1937 (1993); Antisense Research and Applications (1993, 
CRC Press), WO 97/03211; WO 96/39154; Mata, Toxicol. Appl Pharmacol 
144:189-197 (1997); Strauss-Soukup, Biochemistry 36:8692-8698 (1997); Samstag, 
Antisense Nucleic Acid Drug Dev, 6:153-156 (1996)). 

Unless otherwise indicated, a particular nucleic acid sequence also implicitly 
15 encompasses conservatively modified variants thereof (e.g. 9 degenerate codon 
substitutions) and complementary sequences, as well as the sequence explicitly 
indicated. Specifically, degenerate codon substitutions may be achieved by 
generating, e.g., sequences in which the third position of one or more selected codons 
is substituted with mixed-base and/or deoxyinosine residues (Batzer et al, Nucleic 
Acid Res., 19:5081 (1991); Ohtsuka et al, J. Biol Chem., 260:2605-08 (1985); 
Rossolini et al, Mol. Cell. Probes, 8:91-98 (1994)). The term nucleic acid is used 
interchangeably with gene, cDNA, rnRNA, oligonucleotide, and polynucleotide. 

The terms "polypeptide," "peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 
polymers in which one or more amino acid residue is an artificial chemical mimetic of 
a corresponding naturally occurring amino acid, as well as to naturally occurring 
amino acid polymers and non-naturally occurring amino acid polymer. 

The term "plasma membrane translocation domain" or simply "translocation 
domain" means a polypeptide domain that, when incorporated into the amino terminus 
of a polypeptide coding sequence, can with great efficiency "chaperone" or 
"translocate" the hybrid ("fusion") protein to the cell plasma membrane. For instance, 
a "translocation domain" may be derived from the amino terminus of the bovine 
rhodopsin receptor polypeptide. Li one embodiment, the translocation domain may be 
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functionally equivalent to an exemplary translocation domain (5'- 
MNGTEGPNF^VPFSNKTGVV; SEQ ID NO: 518). However, rhodopsin from any 
mammal may be used, as can other translocation facilitating sequences. Thus, the 
translocation domain is particularly efficient in translocating 7-transmembrane fusion 

5 proteins to the plasma membrane, and a protein (e.g., an olfactory receptor 
polypeptide) comprising an amino terminal translocating domain will be transported 
to the plasma membrane more efficiently than without the domain. However, if the 
N-terminal domain of the polypeptide is active in binding, the use of other 
translocation domains may be preferred. 

10 "Functional equivalency" means the domain's ability and efficiency in 

translocating newly translated proteins to the plasma membrane as efficiently as 
exemplary SEQ ID NO: 518 under similar conditions; relatively efficiencies an be 
measured (in quantitative terms) and compared, as described herein. Domains falling 
within the scope of the invention can be determined by routine screening for their 

15 efficiency in translocating newly synthesized polypeptides to the plasma membrane in 
a cell (mammalian, Xenopus, and the like) with the same efficiency as the twenty 
amino acid long translocation domain SEQ ID NO: 518, as described in detail below. 

The "translocation domain," "ligand-binding domain", and chimeric receptors 
compositions described herein also include "analogs," or "conservative variants" and 

20 "mimetics" ("peptidomimetics") with structures and activity that substantially 
correspond to the exemplary sequences. Thus, the terms "conservative variant" or 
"analog" or "mimetic" refer to a polypeptide which has a modified amino acid 
sequence, such that the change(s) do not substantially alter the polypeptide's (the 
conservative variant's) structure and/or activity, as defined herein. These include 

25 conservatively modified variations of an amino acid sequence, i.e. 9 amino acid 
substitutions, additions or deletions of those residues that are not critical for protein 
activity, or substitution of amino acids with residues having similar properties {e.g., 
acidic, basic, positively or negatively charged, polar or non-polar, etc.) such that the 
substitutions of even critical amino acids does not substantially alter structure and/or 

30 activity. Conservative substitution tables providing functionally similar amino acids 
are well known in the art. 

More particularly, "conservatively modified variants" applies to both amino 
acid and nucleic acid sequences. With respect to particular nucleic acid sequences, 
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conservatively modified variants refers to those nucleic acids which encode identical 
or essentially identical amino acid sequences, or where the nucleic acid does not 
encode an amino acid sequence, to essentially identical sequences. Because of the 
degeneracy of the genetic code, a large number of functionally identical nucleic acids 
5 encode any given protein. 

For instance, the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the 
codon can be altered to any of the corresponding codons described without altering 
the encoded polypeptide. 

10 Such nucleic acid variations are "silent variations," which are one species of 

conservatively modified variations. Every nucleic acid sequence herein which 
encodes a polypeptide also describes every possible silent variation of the nucleic 
acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, which is ordinarily the only 

15 codon for tryptophan) can be modified to yield a functionally identical molecule. 
Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is 
implicit in each described sequence. 

Conservative substitution tables providing functionally similar amino acids are 
well known in the art. For example, one exemplary guideline to select conservative 

20 substitutions includes (original residue followed by exemplary substitution): ala/gly or 
ser; arg/lys; asn/gln or his; asp/glu; cys/ser; gln/asn; gly/asp; gly/ala or pro; his/asn or 
gin; ile/leu or val; leu/ile or val; lys/arg or gin or glu; met/leu or tyr or ile; phe/met or 
leu or tyr; ser/thr; thr/ser; trp/tyr; tyr/trp or phe; val/ile or leu. An alternative 
exemplary guideline uses the following six groups, each containing amino acids that 

25 are conservative substitutions for one another: 1) Alanine (A), Serine (S), Threonine 
(T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) 
Arginine (R), Lysine (T); 5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 
and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); (see also, e.g., Creighton, 
Proteins, W.H. Freeman and Company (1984); Schultz and Schimer, Principles of 

30 Protein Structure, Springer- Verlag (1979)). One of skill in the art will appreciate that 
the above-identified substitutions are not the only possible conservative substitutions. 
For example, for some purposes, one may regard all charged amino acids as 
conservative substitutions for each other whether they are positive or negative. In 
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addition, individual substitutions, deletions or additions that alter, add or delete a 
single amino acid or a small percentage of amino acids in an encoded sequence can 
also be considered "conservatively modified variations." 

The terms <6 mimetic" and "peptidomimetic" refer to a synthetic chemical 

5 compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains, ligand-binding domains, or chimeric 
receptors of the invention. The mimetic can be either entirely composed of synthetic, 
non-natural analogs of amino acids, or may be a chimeric molecule of partly natural 
peptide amino acids and partly non-natural analogs of amino acids. The mimetic can 

10 also incorporate any amount of natural amino acid conservative substitutions as long 
as such substitutions also do not substantially alter the mimetic's structure and/or 
activity. 

As with polypeptides of the invention which are conservative variants, routine 
experimentation will determine whether a mimetic is within the scope of the 

15 invention, i.e., that its structure and/or function is not substantially altered. 
Polypeptide mimetic compositions can contain any combination of non-natural 
structural components, which are typically from three structural groups: a) residue 
linkage groups other than the natural amide bond ("peptide bond") linkages; b) non- 
natural residues in place of naturally occurring amino acid residues; or c) residues 

20 which induce secondary structural mimicry, i.e., to induce or stabilize a secondary 
structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix conformation, and the 
like. A polypeptide can be characterized as a mimetic when all or some of its residues 
are joined by chemical means other than natural peptide bonds. Individual 
peptidomimetic residues can be joined by peptide bonds, other chemical bonds or 

25 coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
bifunctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene (e.g., 
-C(=0)-CH 2 - for -C(=0)-NH-), aminomethylene (CH 2 -NH), ethylene, olefin 

30 (CH=CH), ether (CH 2 -0), thioether (CH 2 -S), tetrazole (CN 4 ), thiazole, retroamide, 
thioamide, or ester (see, e.g, Spatola, Chemistry and Biochemistry of Amino Acids, 
Peptides and Proteins, 7:267-357, "Peptide Backbone Modifications," Marcell 
Dekker, NY (1983)). A polypeptide can also be characterized as a mimetic by 
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containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
5 example, useful labels include 32 P, fluorescent dyes, electron-dense reagents, enzymes 
(e.g., as commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins 
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. 

A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 
10 covalently, through a linker or a chemical bond, or noncovalently, through ionic, van 
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence 
15 through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may 
include natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, 
etc.). In addition, the bases in a probe may be joined by a linkage other than a 
phosphodiester bond, so long as it does not interfere with hybridization. Thus, for 
example, probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by 
one of skill in the art that probes may bind target sequences lacking complete 
complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. The probes are optionally directly labeled as with isotopes, 
chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to 
which a streptavidin complex may later bind. By assaying for the presence or absence 
of the probe, one can detect the presence or absence of the select sequence or 
subsequence. 

The term "heterologous" when used with reference to portions of a nucleic 
acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences from unrelated 
genes arranged to make a new functional nucleic acid, e.g., a promoter from one 
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source and a coding region from another source. Similarly, a heterologous protein 
indicates that the protein comprises two or more subsequences that are not found in 
the same relationship to each other in nature (e.g. , a fusion protein). 

A "promoter" is defined as an array of nucleic acid sequences that direct 

5 transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic 
acid sequences near the start site of transcription, such as, in the case of a polymerase 
II type promoter, a TATA element. A promoter also optionally includes distal 
enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter 

10 that is active under most environmental and developmental conditions. An 
"inducible" promoter is a promoter that is active under environmental or 
developmental regulation. The term "operably linked" refers to a functional linkage 
between a nucleic acid expression control sequence (such as a promoter, or array of 
transcription factor binding sites) and a second nucleic acid sequence, wherein the 

15 expression control sequence directs transcription of the nucleic acid corresponding to 
the second sequence. 

As used herein, "recombinant" refers to a polynucleotide synthesized or 
otherwise manipulated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 

20 biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 
different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 

25 invention and a nucleic acid sequence amplified using a primer of the invention. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
duplexing, or hybridizing of a molecule only to a particular nucleotide sequence under 
stringent hybridization conditions when that sequence is present in a complex mixture 
(e.g., total cellular or library DNA or RNA). 

30 The phrase "stringent hybridization conditions" refers to conditions under 

which a probe will hybridize to its target subsequence, typically in a complex mixture 
of nucleic acid, but to no other sequences. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer 
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sequences hybridize specifically at higher temperatures. An extensive guide to the 
hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and 
Molecular Biology - Hybridisation with Nucleic Probes, "Overview of principles of 
hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
5 conditions are selected to be about 5-10° G lower than the thermal melting point (Tm) 
for the specific sequence at a defined ionic strength pH. The Tm is the temperature 
(under defined ionic strength, pH, and nucleic concentration) at which 50% of the 
probes complementary to the target hybridize to the target sequence at equilibrium (as 
the target sequences are present in excess, at Tm, 50% of the probes are occupied at 

10 equilibrium). Stringent conditions will be those in which the salt concentration is less 
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° C for short 
probes (e.g., 10 to 50 nucleotides) and at least about 60° C for long probes {e.g., 
greater than 50 nucleotides). Stringent conditions may also be achieved with the 

15 addition of destabilizing agents such as fonnamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
background hybridization. Exemplary stringent hybridization conditions can be as 
following: 50% formamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 
1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1 % SDS at 65°C. Such 

20 hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60; or 
more minutes. 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially related if the polypeptides that they encode are substantially related. 
This occurs, for example, when a copy of a nucleic acid is created using the maximum 

25 codon degeneracy permitted by the genetic code, hi such cases, the nucleic acids 
typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in lx SSC at 45°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or 

30 more minutes. A positive hybridization is at least twice background. Those of 
ordinary skill will readily recognize that alternative hybridization and wash conditions 
can be utilized to provide conditions of similar stringency. 
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"Antibody" refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
5 immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in 
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
10 having one "light" (about 25 kDa) and one "heavy" chain (about 50-70 kDa). The 
N-terminus of each chain defines a variable region of about 100 to 1 10 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain 
(VL) and variable heavy chain (VH) refer to these light and heavy chains respectively. 
A "chimeric antibody 35 is an antibody molecule in which (a) the constant 
15 region, or a portion thereof, is altered, replaced or exchanged so that the antigen 
binding site (variable region) is linked to a constant region of a different or altered 
class, effector function and/or species, or an entirely different molecule which confers 
new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone, growth 
factor, drug, etc.; or (b) the variable region, or a portion thereof, is altered, replaced or 
20 exchanged with a variable region having a different or altered antigen specificity. 

An "anti-OR" antibody is an antibody or antibody fragment that specifically 
binds a polypeptide encoded by a OR gene, cDNA, or a subsequence thereof. 

The term "immunoassay" is an assay that uses an antibody to specifically bind 
an antigen. The immunoassay is characterized by the use of specific binding 
25 properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or, "specifically 
(or selectively) immunoreactive with," when referring to a protein or peptide, refers to 
a binding reaction that is determinative of the presence of the protein in a 
heterogeneous population of proteins and other biologies. Thus, under designated 
30 immunoassay conditions, the specified antibodies bind to a particular protein at least 
two times the background and do not substantially bind in a significant amount to 
other proteins present in the sample. Specific binding to an antibody under such 
conditions may require an antibody that is selected for its specificity for a particular 
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protein. For example, polyclonal antibodies raised to an OR family member from 
specific species such as rat, mouse, or human can be selected to obtain only those 
polyclonal antibodies that are specifically immunoreactive with the OR polypeptide or 
an immunogenic portion thereof and not with other proteins, except for orthologs or 
5 polymorphic variants and alleles of the OR polypeptide. This selection may be 
achieved by subtracting out antibodies that cross-react with OR molecules from other 
species or other OR molecules. Antibodies can also be selected that recognize only 
OR GPCR family members but not GPCRs from other families. A variety of 
immunoassay formats may be used to select antibodies specifically immunoreactive 

10 with a particular protein. For example, solid-phase ELISA immunoassays are 
routinely used to select antibodies specifically immunoreactive with a protein {see, 
e.g., Harlow & Lane, Antibodies, A Laboratory Manual, (1988), for a description of 
immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 

15 background signal or noise and more typically more than 10 to 100 times background. 

The phrase "selectively associates with" refers to the ability of a nucleic acid 
to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

The term "expression vector" refers to any recombinant expression system for 

20 the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 
cell genome. The expression systems can have the ability to self-replicate or not, i.e., 

25 drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

By "host cell" is meant a cell that contains an expression vector and supports 
the replication or expression of the expression vector. Host cells may be prokaryotic 

30 cells such as E. toll, or eukaryotic cells such as yeast, insect, amphibian, or 
mammalian cells such as CHO, HeLa, HEK-293, and the like, e.g., cultured cells, 
explants, and cells in vivo. 
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C. Isolation and Expression of Olfactory Receptors 

Isolation and expression of the ORs, or fragments or variants thereof, of the 
invention can be performed as described below. PCR primers can be used for the 
amplification of nucleic acids encoding olfactory receptor ligand-binding regions and 

5 libraries of these nucleic acids can thereby be generated. Libraries of expression 
vectors can then be used to infect or transfect host cells for the functional expression 
of these libraries. These genes and vectors can be made and expressed in vitro or in 
vivo. One of skill will recognize that desired phenotypes for altering and controlling 
nucleic acid expression can be obtained by modulating the expression or activity of 

10 the genes and nucleic acids (e.g. , promoters, enhancers and the like) within the vectors 
of the invention. Any of the known methods described for increasing or decreasing 
expression or activity can be used. The invention can be practiced in conjunction with 
any method or protocol known in the art, which are well described in the scientific 
and patent literature. 

15 The nucleic acid sequences of the invention and other nucleic acids used to 

practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
be used, including, in addition to mammalian cells, e.g., bacterial, yeast, insect or 

20 plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Carruthers, Cold Spring Harbor 
Symp. Quant. Biol. 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol Med, 

25 19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol. 68:90 (1979); Brown, Meth. Enzymol 68:109 (1979); Beaucage, Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and annealing the 
strands together under appropriate conditions, or by adding the complementary strand 

30 using DNA polymerase with an appropriate primer sequence.. 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 
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See, e.g., Sambrook, ed., Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I, 
5 Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 
quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g., analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 

10 chromatography (HPLC), thin layer chromatography (TLC), and hyperdiffusion 
chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffusion, immunoelectrophoresis, radioimmunoassays (RIAs), 
enzyme-linked immunosorbent assays (ELISAs), immuno-fluorescent assays, 
Southern analysis, Northern analysis, dot-blot analysis, gel electrophoresis (e.g., SDS- 

15 PAGE), RT-PCR, quantitative PCR, other nucleic acid or target or signal 
amplification methods, radiolabeling, scintillation counting, and affinity 
chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 

20 or measured quantitatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, N.Y. 

25 (1990) and PCR Strategies, ed. Innis, Academic Press, Inc., N.Y. (1995), ligase chain 
reaction (LCR) {see, e.g., Wu, Genomics 4:560 (1989); Landegren, Science 
241:1077,(1988); Barringer, Gene 89:117 (1990)); transcription amplification (see, 
e.g., Kwoh, PNAS, 86:1173 (1989)); and, self-sustained sequence replication (see, 
e.g., Guatelli, PNAS, 87:1874 (1990)); Q Beta replicase amplification (see, e.g., 

30 Smith, J. Clin. Microbiol 35:1477-1491 (1997)); automated Q-beta replicase 
amplification assay (see, e.g., Burg, Mol Cell. Probes 10:257-271 (1996)) and other 
RNA polymerase mediated techniques (e.g, NASBA, Cangene, Mississauga, 
Ontario); .see also Berger, Methods Enzymol. 152:307-316 (1987); Sambrook; 
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Ausubel; U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 
13:563-564 (1995). 

Once amplified, the nucleic acids, either individually or as libraries, may be 
cloned according to methods known in the art, if desired, into any of a variety of 

5 vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Pat. No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 
primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 

10 when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the ligand-binding region coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 
translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted ligand-binding domain comprises 

15 substantially most of the transmembrane VII region). The primers can be designed to 
retain the original sequence of the "donor" 7-membrane receptor (the Pst I and Bsp El 
sequence in he primers of the invention generate an insert that, when ligated into the 
Pst I/Bsp El cut vector, encode residues found in the "donor" mouse olfactory 
receptor M4 sequence). Alternatively, the primers can encode amino acid residues 

20 that are conservative substitutions (e.g., hydrophobic for hydrophobic residue, see 
above discussion) or functionally benign substitutions (e.g., do not prevent plasma 
membrane insertion, cause cleavage by peptidase, cause abnormal folding of receptor, 
and the like). 

The primer pairs are designed to selectively amplify ligand-binding regions of 
25 olfactory receptor proteins. These domain regions may vary for different ligands, and 
more particularly odorants; thus, what may be a minimal binding region for one 
ligand, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of .different sizes comprising different domain 
structures may be amplified; for example, transmembrane (TM) domains II through 
30 VII, III through VII, EI through VI or II through VI, or variations thereof (e.g., only a 
subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane OR. 
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As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 
primer pairs. For example, a nucleic acid sequence encoding domain regions II 
5 through VII can be generated by PCR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL3' (SEQ ID NO: 519). Such a degenerate primer can be used to generate a 
binding domain incorporating TM I through TM IE, TM I through TM IV, TM I 

1 0 through TM V, TM I through TM VI or TM I through TM VII) . 

To amplify a nucleic acid comprising a transmembrane domain IQ (TM HI) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI 3' (SEQ ID 
NO: 520) (encoded by a nucleic acid sequence such as 

15 5 , .ATGG(G/C)CT(AyT)TGACCG(C/A^ , )T(AT)(C/T)GT.3 , (SEQ ID NO: 521)). 
Such a degenerate primer can be used to generate a binding domain incorporating TM 
m through TM IV, TM m through TM V, TM IH through TM VI or TM IH through 
TMVE. 

To amplify transmembrane domain VI (TM VI) sequence, a degenerate primer 
20 (of at least about 17 residues) can be designed from nucleic acid encoding an amino 
acid sequence TC(G/A)SHL (SEQ ID NO: 522), encoded by a sequence such as 5'- 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CANGT-3') 3' (SEQ ID NO: 522). Such a 
degenerate primer can be used to generate a binding domain incorporating TM I 
through TM VI, TM H through TM VI, TM HI through TM VI or TM IV through TM 
25 VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
(SEQ ID NO: 523) strategy computer program is accessible as 
http://blocks.fhcrc.org/codehop.html, and is directly linked from the BlockMaker 
30 multiple sequence alignment site for hybrid primer prediction beginning with a set of 
related protein sequences, as kuown olfactory receptor ligand-binding regions (see, 
e.g., Rose, Nucleic Acids Res. 26:1628-1635 (1998); Singh, Biotechniques, 24:318-19 
(1998)). 
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Means to synthesize oligonucleotide primer pairs are well known in the art. 
"Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of ampUfication products. Various families of artificial 

5 nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 
Incorporation of these analogs into a single position of a PCR primer allows for 
generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866-4871 (1997). Nonpolar molecules can also be used to mimic the 

10 shape of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine (see, 
e.g., Morales, Nat Struct Biol 5:950-954 (1998)). For example, two degenerate 
bases can be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7- 
one or the purine base N6-methoxy-2,6-<haminopurine (see, e.g., Hill, PNAS, 

15 95:4258-63 (1998)). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5 ' -Dimethoxytrityl-N-benzoyl-2'-deoxy-Cytidine,3 '-[(2- 
cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). * This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 

20 Exemplary primer pairs for amplification of olfactory receptor transmembrane 

domains H through VII include: 

(a) 5 , -GGGGTCCGGAG(A/G)(C/G)(A/G)TA(A/G/T)AT(A/G/P)A(A/G/P)(A/G/P)GG- 
3 s (SEQIDNO: 524) and 

5'-GGGGCTGCAGACACC(A/C^ 
25 (C/T)T-3' (SEQ ID NO: 525). 

(b) 5'-GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G 
3' (SEQ ID NO: 526); and 
5'-GGGGCTGCAGACACC(AC^ 

(C/T)T-3' (SEQ ID NO: 527) 
30 (c) 5 , -GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/C/T)A(A/G/C/T) 

(A/G/C/T)GG-3' (SEQ ID NO: 528) and 
5'-GGGGCTGCAGACACC(A/C^ 
(C/T)T-3' (SEQ ID NO: 558) 
Nucleic acids that encode ligand-binding regions of olfactory receptors may be 
35 generated by amplification (e.g., PCR) of appropriate nucleic acid sequences using 
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degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g., olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
5 (cells expressing naturally or inducibly expressing olfactory receptors can be used to 
express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons {see, e.g. , Buiakova, 

10 PNAS, 93:9858-63 (1996)). Shirley, Eur. J. Biochem. 32:485-494 (1983), describes a 
rat olfactory preparation suitable for biochemical studies in vitro on olfactory 
mechanisms. Cultures of adult rat olfactory receptor neurons are described by Vargas, 
Chem. Senses 24:211-216 (1999). Because these cultured neurons exhibit typical 
voltage-gated currents and are responsive to application of odorants, they can also be 

15 used to express the hybrid olfactory receptors of the invention for odorant screening 
(endogenous olfactory receptor can be initially blocked, if desired, by, e.g., antisense, 
knockout, and the like). U.S. Patent No. 5,869,266 describes culturing human 
olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260-8270 (1999), describes differentiated olfactory receptor-expressing cells in 

20 culture that respond to odorants, as measured by an influx of calcium. 

In one embodiment, hybrid protein-coding sequences comprising nucleic acids 
ORs fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid ORs comprising the translocation motifs and ligand-binding 
domains of olfactory receptors. These nucleic acid sequences can be operably linked 

25 to transcriptional or translational control elements, e.g., transcription and translation 
initiation sequences, promoters and enhancers, transcription and translation 
terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 

30 desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
also be used to express the fusion polypeptide receptor, including, e.g., a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
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distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
NeuroscL 18:227-236 (1998)). Receptor genes are normally expressed in a small 
subset of neurons throughout a zonally restricted region of the sensory epithelium. 
The transcriptional or translational control elements can be isolated from natural 

5 sources, obtained from such sources as ATCC or GenBank libraries, or prepared by 
synthetic or recombinant methods. 

In another embodiment, fusion proteins, either having C-terminal or, more 
preferably, N-terminal translocation sequences, may also comprise the translocation 
motif described herein. However, these fusion proteins can also comprise additional 

10 elements for, e.g, protein detection, purification, or other applications. Detection and 
purification facilitating domains include, e.g., metal chelating peptides such as 
polyhistidrne tracts or histidine-tryptophan modules or other domains that allow 
purification on immobilized metals; maltose binding protein; protein A domains that 
allow purification on immobilized immunoglobulin; or the domain utilized in the 

1 5 FLAGS extension/affinity purification system (Immunex Corp, Seattle WA). 

The inclusion of a cleavable linker sequences such as Factor Xa (see, e.g., 
Ottavi, Biochimie 80:289-293 (1998)), subtilisin protease recognition motif (see, e.g., 
Polyak, Protein Eng. 10:615-619 (1997)); enterokinase (Invitrogen, San Diego, CA), 
and the like, between the translocation domain (for efficient plasma membrane 

20 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a polypeptide-encoding nucleic 
acid sequence linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site (see, e.g, Williams, Biochemistry 34:1787-1797 (1995)), 
and an amino terminal translocation domain. The histidine residues facilitate 

25 detection and purification while the enterokinase cleavage site provides a means for 
purifying the desired protein(s) from the remainder of the fusion protein. Technology 
pertaining to vectors encoding fusion proteins and application of fusion proteins are 
well described in the scientific and patent literature (see, e.g., Kroll, DNA Cell. Biol 
12:441-53 (1993)). 

30 Expression vectors, either as individual expression vectors or as libraries of 

expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
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literature (see, e.g., Roberts, Nature 328:731 (1987); Berger supra; Schneider, Protein 
Expr. Purif. 6435:10 (1995); Sambrook; Tijssen; Ausubel). Product information from 
manufacturers of biological reagents and experimental equipment also provide 
information regarding known biological methods. The vectors can be isolated from 
5 natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
which are stably or transiently expressed in cells (e.g., episdmal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 

10 a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfiiron or Basta) to permit selection of those cells 

15 transformed with the desired DNA sequences (see, e.g., Blondelet-Rouault, Gene 
190:315-17 (1997); Aubrecht, J. Pharmacol. Exp. Ther., 281:992-97 (1997)). 
Because selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 

20 A chimeric nucleic acid sequence may encode a ligand-binding domain within 

any 7-transmembrane polypeptide. 7-transmembrane receptors belong to a 
superfamily of transmembrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VII). Because 7-transmembrane receptor polypeptides have 

25 similar primary sequences and secondary and tertiary structures, structural domains 
(e.g., TM domains) can be readily identified by sequence analysis. For example, 
homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 

30 characterize profiles of the hydrophobicity and variability of analyzed sequences. To 
predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969-977 (1999); 
Rost, Protein Sci. 4:521-533 (1995). Periodicity detection enhancement and alpha 
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helical periodicity index can be done as by, e.g., Donnelly, Protein Set 2:55-70 
(1993). Other alignment and modeling algorithms are well known in the art, see, e.g., 
Peitsch, Receptors Channels 4:161-164 (1996); Cronet, Protein Eng. 6:59-64 (1993) 
(homology and "discover modeling"); http:/^oinfo.weizmann.ac.il/. 
5 The library sequences include receptor sequences that correspond to TM 

ligand-binding domains, including, e.g., TM It to VH, TM II to VI, TM HI to VH, and 
TM III to VTI, that have been amplified (e.g. , PCR) from mRNA of or cDNA derived 
from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of olfactory receptor ligand-binding TM domain sequences can 
10 include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 
seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (see, e.g., Pilpel 
15 supra), as described above. Using this information sequences flanking the seven 
domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 
20 for example, 40, 60, 80, -100, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the olfactory receptors 
described herein, coupled to additional amino acids representing all or part of another 
25 G protein receptor, preferably a member of the 7TM superfamily. These chimeras can 
be made from the instant receptors and a G protein receptor described herein, or they 
can be made by combining two or more of the present proteins. In one preferred 
embodiment, one portion of the chimera corresponds to and is derived from one or 
more of the domains of the seven transmembrane protein described herein, and the 
30 remaining portion or portions come from another G protein-coupled receptor. 
Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorporation therein are also well known. Thus, this knowledge of those skilled 
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in the art can readily be used to create such chimeric receptors. The use of such 
chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
5 assay systems. 

For example, a domain such as a ligand-binding domain, an extracellular 
domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 

10 covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous GPCR 
extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, P-gal, glutamtate 
receptor, and the rhodopsin presequence. 

15 Polymorphic variants, alleles, and interspecies homologs that are substantially 

identical to an olfactory receptor disclosed herein can be isolated using the nucleic 
acid probes described above. It is hypothesized that allelic differences in receptors 
may explain why there is a difference in olfactory sensation in different human 
subjects. Accordingly, the identification of such alleles may be significant, especially 

20 with respect to producing receptor libraries that adequately represent the olfactory 
capability of the human population, i.e., which take into account allelic differences in 
different individuals. Alternatively, expression libraries can be used to clone olfactory 
receptors and polymorphic variants, alleles, and interspecies homologs thereof, by 
detecting expressed homologs immunologically with antisera or purified antibodies 

25 made against an olfactory polypeptide, which also recognize and selectively bind to 
the olfactory receptor homolog. 

Also within the scope of the invention are host cells for expressing the ORs, 
fragments, or variants of the invention. To obtain high levels of expression of a 
cloned gene or nucleic acid, such as cDNAs encoding the olfactory receptors, 

30 fragments, or variants of the invention, one of skill typically subclones the nucleic 
acid sequence of interest into an expression vector that contains a strong promoter to 
direct transcription, a transcription/translation terminator, and if for a nucleic acid 
encoding a protein, a ribosome binding site for translational initiation. Suitable 
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bacterial promoters are well known in the art and described, e.g., in Sambrook et al. 
However, bacterial or eukaryotic expression systems can be used. 

Any of the well-known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 

5 transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a 
host cell {see, e.g., Sambrook et al.) It is only necessary that the particular genetic 
engineering procedure used be capable of successfully introducing at lest one gene 

10 into the host cell capable of expressing the olfactory receptor, fragment, or variant of 
interest. 

After the expression vector is introduced into the cells, the transfected cells are 
cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
15 Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

D. Immunological Detection of OR Polypeptides 

In addition to the detection of OR genes and gene expression using nucleic 
acid hybridization technology, one can also use immunoassays to detect ORs, e.g., to 

20 identify olfactory receptor cells, and variants of OR family members. Immunoassays 
can be used to qualitatively or quantitatively analyze the ORs. A general overview of 
the applicable technology can be found in Harlow & Lane, Antibodies: A Laboratory 
Manual (1988). 

1. Antibodies to OR family members 

25 Methods of producing polyclonal and monoclonal antibodies that react 

specifically with a OR family member are known to those of skill in the art {see, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & 
Milstein, Nature, 256:495-97 (1975)). Such techniques include antibody preparation 

30 by selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
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iinmmiizdng rabbits or mice (see, e.g., Huse et al, Science, 246:1275-81 (1989); Ward 
et al, Nature, 341 :544-46 (1989)). 

A number of OR-comprising immunogens may be used to produce antibodies 
specifically reactive with a OR family member. For example, a recombinant OR 
5 protein, or an antigenic fragment thereof, can be isolated as described herein. Suitable 
antigenic regions include, e.g., the conserved motifs that are used to identify members 
of the OR family. Recombinant proteins can be expressed in eukaryotic or 
prokaryotic cells as described above, and purified as generally described above. 
Recombinant protein is the preferred immunogen for the production of monoclonal or 

10 polyclonal antibodies. Alternatively, a synthetic peptide derived from the sequences 
disclosed herein and conjugated to a carrier protein can be used an immunogen. 
Naturally occurring protein may also be used either in pure or impure form. The 
product is then injected into an animal capable of producing antibodies. Either 
monoclonal or polyclonal antibodies may be generated, for subsequent use in 

1 5 immunoassays to measure the protein. 

Methods of production of polyclonal antibodies are known to those of skill in 
the art. For example, an inbred strain of mice (e.g., BALB/C mice) or rabbits may be 
immunized with the protein using a standard adjuvant, such as Freund's adjuvant, and 
a standard immunization protocol. The animal's immune response to the immunogen 

20 preparation is monitored by taking test bleeds and detennining the titer of reactivity to 
the OR. When appropriately high titers of antibody to the immunogen are obtained, 
blood is collected from the animal and antisera are prepared. Further fractionation of 
the antisera to enrich for antibodies reactive to the protein can be done if desired (see 
Harlow & Lane, supra). 

25 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen may be immortalized, commonly by fusion with a myeloma cell (see Kohler & 
Milstein, Eur. J. Immunol, 6:511-19 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 

30 methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
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vertebrate host Alternatively, one may isolate DNA sequences which encode a 
monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al, Science, 
246:1275-1281 (1989). 
5 Monoclonal antibodies and polyclonal sera are collected and titered against the 

immunogen protein in an immunoassay, for example, a solid phase immunoassay with 
the immunogen immobilized on a solid support. Typically, polyclonal antisera with a 
titer of 109 or greater are selected and tested for their cross reactivity against non-OR 
proteins, or even other OR family members or other related proteins from other 
10 organisms, using a competitive binding immunoassay. Specific polyclonal antisera 
and monoclonal antibodies will usually bind with a Kd of at least about 0.1 mM, more 
usually at least about 1 pM, optionally at least about 0.1 pM or better, and optionally 
0.01 pM or better. 

Once OR family member specific antibodies are available, individual OR 

15 proteins can be detected by a variety of immunoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology 
(Stites & Terr eds., 7th ed. 1991). Moreover, the immunoassays of the present 
invention can be performed in any of several configurations, which are reviewed 
extensively in Enzyme Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 

20 2. Immunological binding assays 

OR proteins can be detected and/or quantified using any of a number of well 
recognized immunological binding assays (see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 

25 Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case an OR family member or an antigenic 
subsequence thereof). The antibody (e.g., anti-OR) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 

30 Immunoassays also often use a labeling agent to specifically bind to and label 

the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 
may be a labeled OR polypeptide or a labeled anti-OR antibody. Alternatively, the 
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labeling agent may be a third moiety, such a secondary antibody that specifically binds 
to the antibody/OR complex (a secondary antibody is typically specific to antibodies 
of the species from which the first antibody is derived). Other proteins capable of 
specifically binding immunoglobulin constant regions, such as protein A or protein G 
5 may also be used as the label agent These proteins exhibit a strong non-immunogenic 
reactivity with immunoglobulin constant regions from a variety of species {see, e.g., 
Kronval et al, J. Immunol, 111:1401-1406 (1973); Akerstrom et al, J. Immunol, 
135:2589-2542 (1985)). The labeling agent can be modified with a detectable moiety, 
such as biotin, to which another molecule can specifically bind, such as streptavidin. 

10 A variety of detectable moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay format, antigen, volume of solution, 

15 concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°Cto40°C. 

a. Non-competitive assay formats 

Immunoassays for detecting an OR protein in a sample may be either 
20 competitive or noncompetitive. Noncompetitive immunoassays are assays in which 
the amount of antigen is directly measured. In one preferred "sandwich" assay, for 
example, the anti-OR antibodies can be bound directly to a solid substrate on which 
they are immobilized. These immobilized antibodies then capture the OR protein 
present in the test sample. The OR protein is thus immobilized is then bound by a 
25 labeling agent, such as a second OR antibody bearing a label. Alternatively, the 
second antibody may lack a label, but it may, in turn, be bound by a labeled third 
antibody specific to antibodies of the species from which the second antibody is 
derived. The second or third antibody is typically modified with a detectable moiety, 
such as biotin, to which another molecule specifically binds, e.g., streptavidin, to 
30 provide a detectable moiety. 

b. Competitive assay formats 

In competitive assays, the amount of OR protein present in the sample is 
measured indirectly by measuring the amount of a known, added (exogenous) OR 
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protein displaced (competed away) from an anti-OR antibody by the unknown OR 
protein present in a sample. In one competitive assay, a known amount of OR protein 
is added to a sample and the sample is then contacted with an antibody that 
specifically binds to the OR. The amount of exogenous OR protein bound to the 

5 antibody is inversely proportional to the concentration of OR protein present in the 
sample. In a particularly preferred embodiment, the antibody is immobilized on a 
solid substrate. The amount of OR protein bound to the antibody may be determined 
either by measuring the amount of OR protein present in a OR/antibody complex, or 
alternatively by measuring the amount of remaining uncomplexed protein. The 

1 0 amount of OR protein may be detected by providing a labeled OR molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 
the known OR protein is immobilized on a solid substrate. A known amount of 
anti-OR antibody is added to the sample, and the sample is then contacted with the 
immobilized OR. The amount of anti-OR antibody bound to the known immobilized 

15 OR protein is inversely proportional to the amount of OR protein* present in the 
sample. Again, the amount of immobilized antibody may be detected by detecting 
either the immobilized fraction of antibody or the fraction of the antibody that remains 
in solution. Detection may be direct where the antibody is labeled or indirect by the 
subsequent addition of a labeled moiety that specifically binds to the antibody as 

20 described above. 

c. Cross-reactivity determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 
nucleic acid sequences disclosed herein can be immobilized to a solid support. 

25 Proteins (e.g., OR proteins and homologs) are added to the assay that compete for 
binding of the antisera to the immobilized antigen. The ability of the added proteins 
to compete for binding of the antisera to the immobilized protein is compared to the 
ability of the OR polypeptide encoded by the nucleic acid sequences disclosed herein 
to compete with itself. The percent cross-reactivity for the above proteins is 

30 calculated, using standard calculations. Those antisera with less than 10% cross- 
reactivity with each of the added proteins listed above are selected and pooled. The 
cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, e.g., distantly related 
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homologs. In addition, peptides comprising amino acid sequences representing 
conserved motifs that are used to identify members of the OR family can be used in 
cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
5 binding immunoassay as described above to compare a second protein, thought to be 
perhaps an allele or polymorphic variant of a OR family member, to the immunogen 
protein (i.e., OR protein encoded by the nucleic acid sequences disclosed herein). In 
order to make this comparison, the two proteins are each assayed at a wide range of 
concentrations and the amount of each protein required to inhibit 50% of the binding 

10 of the antisera to the immobilized protein is determined. If the amount of the second 
protein required to inhibit 50% of binding is less than 10 times the amount of the 
protein encoded by nucleic acid sequences disclosed herein required to inhibit 50% of 
binding, then the second protein is said to specifically bind to the polyclonal 
antibodies generated to a OR immunogen. 

15 Antibodies raised against OR conserved motifs can also be used to prepare 

antibodies that specifically bind only to GPCRs of the OR family, but not to GPCRs 
from other families. 

Polyclonal antibodies that specifically bind to a particular member of the OR 
family, e.g., AOLFR1, can be make by subtracting out cross-reactive antibodies using 

20 other OR family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human AOLFR1 can be made by, 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 
OR1 or mouse OR1. 

d. Other assay formats 

25 Western blot (immunoblot) analysis is used to detect and quantify the presence 

of OR protein in the sample. The technique generally comprises separating sample 
proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon 
filter, or derivatized nylon filter), and incubating the sample with the antibodies that 

30 specifically bind the OR protein. The anti-OR polypeptide antibodies specifically 
bind to the OR polypeptide on the solid support. These antibodies may be directly 
labeled or alternatively may be subsequently detected using labeled antibodies (e.g., 
labeled sheep anti-mouse antibodies) that specifically bind to the anti-?OR antibodies. 
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Other, assay formats include liposome immunoassays (LIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) and release 
encapsulated reagents or markers. The released chemicals are then detected according 
to standard techniques (see Monroe etal,Amer. Clin. Prod. Rev., 5:34-41 (1986)). 
5 e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immobilized on a solid substrate it is desirable to minimize the 
amount of non-specific binding to the substrate. Means of reducing such non-specific 
10 binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

15 The particular label or detectable group used in the assay is not a critical aspect 

of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label useful in such 

20 methods can be applied to the present invention. Thus, a label is any composition 
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Useful labels in the present invention include magnetic 
beads {e.g., DYNABEADS™) (SEQ ID NO: 529), fluorescent dyes (e.g, fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., 3 H, 125 1, 35 S, 14 C, 

25 or 32 P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 
commonly used in an ELISA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
assay according to methods well known in the art. As indicated above, a wide variety 

30 of labels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 
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Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule (e.g., biotin) is covalently bound to the molecule. The ligand then 
binds to another molecules (e.g., streptavidin) molecule, which is either inherently 
detectable or covalently bound to a signal system, such as a detectable enzyme, a 
5 fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a OR 
protein, or secondary antibodies that recognize anti-OR. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest 

10 as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
etc. Chemiluminescent compounds include luciferin, and 

2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 

1 5 signal producing systems that may be used, see U.S . Patent No . 4,3 9 1 ,904 . 

Means of detecting labels are well known to those of skill in the art. Thus, for 
example, where the label is a radioactive label, means for detection include a 
scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 

20 wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors 
such as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, 
enzymatic labels may be detected by providing the appropriate substrates for the 
enzyme and detecting the resulting reaction product. Finally simple colorimetric 

25 labels may be detected simply by observing the color associated with the label. Thus, 
in various dipstick assays, conjugated gold often appears pink, while various 
conjugated beads appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays can be used to detect the presence of the target 

30 antibodies. I n this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
labeled and the presence of the target antibody is detected by simple visual inspection. 
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E. Detection of Olfactory Modnlators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian chemosensory, and more particularly, an olfactory 
receptor of the invention, both in vitro and in vivo are described below. Many aspects 

5 of cell physiology can be monitored to assess the effect of ligand-binding to a 
naturally-occurring or chimeric olfactory receptor. These assays may be performed on 
intact cells expressing an olfactory receptor, on permeabilized cells or on membrane 
fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 

10 neurons. These receptors bind odorants and initiate the transduction of chemical 
stimuli into electrical signals. An activated or inhibited G protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. Some examples 
include the activation of cGMP phosphodiesterase by transducin in the visual system, 
adenylate cyclase by the stimulatory G protein, phospholipase C by Gq and other 

15 cognate G proteins, and modulation of diverse channels by Gi and other G proteins. 
Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 

The OR protein of the assay will typically be selected from a polypeptide 
having a sequence selected from SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, 

20 SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. 
NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, SEQ. ED. NO. 21, SEQ. ID. NO. 23, 
SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. 
NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, 
SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. 

25 NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, 
SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. 
NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, 
SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. 
NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, 

30 SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. 
NO. 105, SEQ. ID. NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. 
NO. 113, SEQ. ID. NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. 
NO. 121, SEQ. ID. NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. 



-57- 



WO 01/068805 PCT7US01/07771 

NO. 129, SEQ. ID. NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. 

NO. 137, SEQ. ID. NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. 

NO. 145, SEQ. ID. NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. 

NO. 153, SEQ. ID. NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. 
5 NO. 161, SEQ. ID. NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. 

NO. 169, SEQ. ID. NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. 

NO. 177, SEQ. ID. NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. 

NO. 185, SEQ. ID. NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. 

NO. 193, SEQ. ID. NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. 
10 NO. 201, SEQ. ID. NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. 

NO. 209, SEQ. ID. NO. 211, SEQ. ID. NO 213, SEQ. ID. NO. 215, SEQ. ID. 

NO. 217, SEQ. ID. NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. 

NO. 225, SEQ. ID. NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. 

NO. 233, SEQ. ID. NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 
15 241, SEQ. ID. NO. 243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, 

SEQ. ID. NO. 251, SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. 

ID. NO. 259, SEQ. ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. 

NO. 267, SEQ. ID. NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 

275, SEQ. ID. NO. 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, 
20 SEQ. ID. NO. 285, SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. 

ID. NO. 293, SEQ. ID. NO. 295, SEQ. EX. NO. 297, SEQ. ID. NO. 299, SEQ. ID. 

NO. 301, SEQ. ID. NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 

309, SEQ. ID. NO. 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, 

SEQ. ID. NO. 319, SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. 
25 ID. NO. 327, SEQ. ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. 

NO. 335, SEQ. ID. NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 

343, SEQ. ID. NO. 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, 

SEQ. ID. NO. 353, SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. 

ID. NO. 361, SEQ. ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. 
30 NO. 369, SEQ ID NO: 371, SEQ. ID. NO.. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 

377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, 

SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. 

ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. 
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NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 
411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, 
SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. 
ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. 

5 NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 
445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, 
SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID, NO, 461, SEQ. 
ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. 
NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 

10 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, 
SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1, or conservatively modified 
variant thereof. 

1 5 Alternatively, the OR protein of the assay can be derived from a eukaryote host 

cell and can include an amino acid subsequence having at least about 30-40% amino 
acid sequence identity to SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

20 SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

25 NO. 71, SEQ. ID. NO. 73,. SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ^ ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

30 NO. 115, SEQ. E>. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
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NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
5 NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
10 NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
15 ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO, 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
20 NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
25 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ED. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
30 ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
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ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
5 ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
10 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 511. 

Preferably, the amino acid sequence identity will be at least 50-75% preferably 
85%, 90%, 95%, 96%, 97%, 98%, or 99%. Optionally, the polypeptide of the assays 
can comprise a domain of an OR protein, such as an extracellular domain, 
15 transmembrane region, transmembrane domain, cytoplasmic domain, ligand-binding 
domain, subunit association domain, active site, and the like. Either the OR protein or 
a domain thereof can be covalently linked to a heterologous protein to create a 
chimeric protein used in the assays described herein. As discussed infra, the family of 
ORs provided herein exhibits substantial sequence similarity at both the DNA and 
20 protein level, but also significant dissimilarly. In particular, the members possess an 
average percentage sequence identity to other members of the family when determined 
over the full length of the gene by about 30%. Moreover, different members of the 
genes at the protein level exhibit an average on the order of about 40% sequence 
identity to other members of the family when the full length protein sequences are 
25 compared. However, while there exist differences, there are characteristic similarities, 
e.g. the consensus sequence already mentioned, which further define members of this 
novel genus of receptors. 

Modulators of OR activity can be tested using OR polypeptides as described 
above, either recombinant or naturally occurring. The protein can be isolated, 
30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue 
or in an animal, either recombinant or naturally occurring. Modulation can be tested 
using one of the in vitro or in vivo assays described herein. 
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1. In vitro binding assays 

Olfactory transduction can also be examined in vitro with soluble or solid state 
reactions, using a full-length OR or a chimeric molecule such as an extracellular 
domain or transmembrane region, or combination thereof, of a OR covalently linked 
5 to a heterologous signal transduction domain, or a heterologous extracellular domain 
and/or transmembrane region covalently linked to the transmembrane and/or 
cytoplasmic domain of an OR. Furthermore, ligand-binding domains of the protein of 
interest can be used in vitro in soluble or solid state reactions to assay for ligand 
binding. In numerous embodiments, a chimeric receptor will be made that comprises 

10 all or part of a OR polypeptide, as well an additional sequence that facilitates the 
localization of the OR to the membrane, such as a rhodopsin, e.g., an N-terminal 
fragment of a rhodopsin protein, e.g. bovine or another mammalian rhodopsin. 

Ligand binding to a OR protein, a domain, or chimeric protein can be tested in 
solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in 

15 vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbence, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubility properties. 

Receptor-G protein interactions can also be examined. For example, binding 
of the G protein to the receptor or its release from the receptor can be examined. For 

20 example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to 
search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 

25 looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 
serves as a criterion of activation. 

An activated or inhibited G protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 

30 activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. 
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Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 

In another embodiment of the invention, a GTPyS assay may be used. As 
described above, upon activation of a GPCR, the Ga subunit of the G protein complex 

5 is stimulated to exchange bound GDP for GTP. Ligand-mediated stimulation of G 
protein exchange activity can be measured in a biochemical assay measuring the 
binding of added radioactively-labeled GTPy 35 S to the G protein in the presence of a 
putative ligand. Typically, membranes containing the chemosensory receptor of 
interest are mixed with a complex of G proteins. Potential inhibitors and/or activators 

10 and GTPyS are added to the assay, and binding of GTPyS to the G protein is 
measured. Binding can be measured by liquid scintillation counting or by any other 
means known in the art, including scintillation proximity assays (SPA). In other 
assays formats, fluorescently-labeled GTPyS can be utilized. 
2. Fluorescence Polarization Assays 

15 In another embodiment, Fluorescence Polarization ("FP") based assays may be 

used to detect and monitor odorant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equihbrium binding, nucleic acid hybridization, 
and enzymatic activity. Fluorescence polarization assays are homogeneous in that 
they do not require a separation step such as centrifugation, filtration, 

20 chromatography, precipitation or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the 
polarization is rapid and does not destroy the sample. Generally, this technique can be 
used to measure polarization values of fluorophores from low picomolar to 

25 micromolar levels. This section describes how fluorescence polarization can be used 
in a simple and quantitative way to measure the binding of odorants to the olfactory 
receptors of the invention. 

When a fluorescently labeled molecule is excited with plane polarized light, it 
emits light that has a degree of polarization that is inversely proportional to its 

30 molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state (4 nanoseconds in the case of fluorescein) and the polarization 
of the light remains relatively constant between excitation and emission. Small 
fluorescently labeled molecules rotate rapidly during the excited state and the 
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polarization changes significantly between excitation and emission. Therefore, small 
molecules have low polarization values and large molecules have high polarization 
values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 
relatively low polarization value hut when it is hybridized to a complementary strand, 
5 it has a higher polarization value. When using FP to detect and monitor odorant- 
binding which may activate or inhibit the olfactory receptors of the invention, 
fluorescence-labeled odorants or auto-fluorescent odorants maybe used. 
Fluorescence polarization (P) is defined as: 

Intjj + Int x 

Where n is the intensity of the emission light parallel to the excitation light 
plane and Int J_ is the intensity of the emission light perpendicular to the excitation 
light plane. P, being a ratio of light intensities, is a dimensionless number. For 
example, the Beacon ® and Beacon 2000 ™ System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 
Polarization Unit =1000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
equation and the reader is referred to Jolley, M. E. (1991) in Journal of Analytical 
Toxicology, pp. 236-240, which gives a thorough explanation of this equation. 
Summarily, the Perrin equation states that polarization is directly proportional to the 
rotational relaxation time, the time that it takes a molecule to rotate through an angle 
of approximately 68.5° Rotational relaxation time is related to viscosity (tj), absolute 
temperature (T), molecular volume (V), and the gas constant (R) by the following 
equation: 

Rotational RelaxationTime = 

RT 

The rotational relaxation time is small (« 1 nanosecond) for small molecules 
{e.g. fluorescein) and large (« 100 nanoseconds) for large molecules (e.g. 
immunoglobulins). If viscosity and temperature are held constant, rotational 
relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to interactions with other molecules, 
dissociation, polymerization, degradation, hybridization, or conformational changes of 
the fluorescently labeled molecule. For example, fluorescence polarization has been 
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used to measure enzymatic cleavage of large fluorescein labeled polymers by 
proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. Solid state and soluble high throughput assays 
5 In yet another embodiment, the invention provides soluble assays using 

molecules such as a domain such as ligand-binding domain, an extracellular domain, a 
transmembrane domain (e.g., one comprising seven transmembrane regions and 
cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc.; a domain that is covalently linked to a heterologous 
10 protein to create a chimeric molecule; an OR protein; or a cell or tissue expressing an 
OR protein, either naturally occurring or recombinant. In another embodiment, the 
invention provides solid phase based in vitro assays in a high throughput format, 
where the domain, chimeric molecule, OR protein, or cell or tissue expressing the OR 
is attached to a solid phase substrate. 
15 In the high throughput assays of the invention, it is possible to screen up to 

several thousand different modulators or ligands in a single day. In particular, each 
well of a microliter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentration or incubation time effects are to be observed, 
every 5-10 wells can test a single modulator. Thus, a single standard microliter plate 
20 can assay about 100 (e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is also 
possible to assay multiple compounds in each plate well. Further,it is possible to 
assay several different plates per day; assay screens for up to about 6,000-20,000 
different compounds is possible using the integrated systems of the invention. More 
25 recently, microfluidic approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g. , via a tag. The tag can be any of a 
variety of components. In general, a molecule which binds the tag (a tag binder) is 
fixed to a solid support, and the tagged molecule of interest (e.g., the olfactory 
30 transduction molecule of interest) is attached to the solid support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the literature. For example, where a tag has a natural 
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binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, eta). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
5 1998 catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 

10 and the tag binder is a second antibody which recognizes the first antibody. In 
addition to antibody-antigen interactions, receptor-ligand interactions are also 
appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors (e.g., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors, 

15 immunoglobulin receptors and antibodies, the cadherein family, the integrin family, 
the selectin family, and the like; see, e.g., Pigott & Power, The Adhesion Molecule 
Facts Book I (1993)). Similarly, toxins and venoms, viral epitopes, hormones (e.g., 
opiates, steroids, etc.), intracellular receptors (e.g., which mediate the effects of 
various small ligands, including steroids, thyroid hormone, retinoids and vitamin D; 

20 peptides), drugs, lectins, sugars, nucleic acids (both linear and cyclic polymer 
configurations), oligosaccharides, proteins, phospholipids and antibodies can all 
interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, . 
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes, 

25 polyimides, and polyacetates can also form an appropriate tag or tag binder. Many 
other tag/tag binder pairs are also useful in assay systems described herein, as would 
be apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve as 
tags, and include polypeptide sequences, such as poly gly sequences of between about 

30 5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. 
For example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, 
Inc. Huntsville, Alabama These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofimctional linkages. 

-66- 



WO 01/068805 



PCT7US01/07771 



Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent that fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 
5 groups that are suitable for attachment to a longer chain portion would include 
amines, hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and 
hydroxyalkylsilanes can be used to functionalize a variety of surfaces, such as glass 
surfaces. The construction of such solid phase biopolymer arrays is well described in 
the literature. See, e.g., Merrifield, J. Am. Chem. Soc, 85:2149-54 (1963) (describing 

10 solid phase synthesis of, e.g., peptides); Geysen et al, J. Immun. Meth., 102:259-74 
(1987) (describing synthesis of solid phase components on pins); Frank & Doring, 
Tetrahedron, 44:60316040 (1988) (describing synthesis of various peptide sequences 
on cellulose disks); Fodor et al. y Science, 251:767-77 (1991); Sheldon et al, Clinical 
Chemistry, 39(4):718-19 (1993); and Kozal et al, Nature Medicine, 2(7):753759 

15 (1996) (all describing arrays of biopolymers fixed to solid substrates). Non-chemical 
approaches for fixing tag binders to substrates include other common methods, such 
as heat, cross-linking by UV radiation, and the like. 
4. Computer-based assays 

Yet another assay for compounds that modulate OR protein activity involves 
20 computer assisted compound design, in which a computer system is used to generate a 
three-dimensional structure of an OR protein based on the structural information 
encoded by its amino acid sequence. The input amino acid sequence interacts directly 
and actively with a preestablished algorithm in a computer program to yield 
secondary, tertiary, and quaternary structural models of the protein. The models of the 
25 protein structure are then examined to identify regions of the structure that have the 
ability to bind, e.g., ligands. These regions are then used to identify ligands that bind 
to the protein. 

The three-dimensional structural model of the protein is generated by entering 
protein amino acid sequences of at least 10 amino acid residues or corresponding 
30 nucleic acid sequences encoding a OR polypeptide into the computer system. The 
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, 
can be any of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ E) NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, and 
conservatively modified versions thereof. 

The amino acid sequence represents the primary sequence or subsequence of 
the protein, which encodes the structural information of the protein. At least 10 

25 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 
magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 

30 structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. . 

The amino acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 
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protein of interest The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
5 Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
10 formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter additional variables such as whether the protein is membrane bound or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
15 computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand-binding regions are 
identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
20 compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the OR protein to identify ligands that bind to the 
protein. Binding affinity between the protein and ligands is determined using energy 
terms to determine which ligands have an enhanced probability of binding to the 
protein. 

25 Computer systems are also used to screen for mutations, polymorphic variants, 

alleles and interspecies homologs of OR genes. Such mutations can be associated 
with disease states or genetic traits. As described above, GeneChip™ and related 
technology can also be used to screen for mutations, polymorphic variants, alleles and 
interspecies homologs. Once the variants are identified, diagnostic assays can be used 

30 to identify patients having such mutated genes. Identification of the mutated OR 
genes involves receiving input of a first nucleic acid or amino acid sequence of a OR 
gene, or conservatively modified versions thereof. The sequence is entered into the 
computer system as described above. The first nucleic acid or amino acid sequence is 
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then compared to a second nucleic acid or amino acid sequence that has substantial 
identity to the first sequence. The second sequence is entered into the computer 
system in the manner described above. , Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
5 Such sequences can represent allelic differences in various OR genes, and mutations 
associated with disease states and genetic traits. 
5. Cell-based binding assays 

In a preferred embodiment, an OR polypeptide is expressed in a eukaryotic cell 
as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 

10 maturation and targeting through the secretory pathway. In a preferred embodiment, 
the heterologous sequence is arhodopsin sequence, such as an N-tenninal fragment of 
a rhodopsin. Such chimeric OR receptors can be expressed in any eukaryotic cell, 
such as HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., 
Gal 5, that is capable of coupling the chimeric receptor to an intracellular signaling 

15 pathway or to a signaling protein such as phospholipase C. Activation of such 
chimeric receptors in such cells can be detected using any standard method, such as by 
detecting changes in intracellular calcium by detecting FURA-2 dependent 
fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that phosphorylate 

20 the C-terminal tail of the receptor (and possibly other sites as well). Thus, activators 
will promote the transfer of 32 P from gamma-labeled GTP to the receptor, which can 
be assayed with a scintillation counter. The phosphorylation of the C-terminal tail 
will promote the binding of anrestin-like proteins and will interfere with the binding of 
G proteins. The kinase/arrestin pathway plays a key role in the desensitization of 

25 many GPCR receptors. For example, compounds that modulate the duration an 
olfactory receptor stays active would be useful as a means of prolonging a desired 
odor or cutting off an unpleasant one. For a general review of GPCR signal 
transduction and methods of assaying signal transduction, see, e.g., Methods in 
Enzymology, vols. 237 and 238 (1994) and volume 96 (1983); Bourne et aL, Nature, 

30 10:349:117-27 (1991); Bourne et al, Nature, 348:125-32 (1990); Pitcher et al, Annu. 
Rev. Biochem., 67:653-92 (1998). 

. OR modulation may be assayed by comparing the response of an OR 
polypeptide treated with a putative OR modulator to the response of an untreated 
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control sample. Such putative OR modulators can include odorants that either inhibit 
or activate OR polypeptide activity. In one embodiment, control samples (untreated 
with activators or inhibitors) are assigned a relative OR activity value of 100. 
Inhibition of an OR polypeptide is achieved when the OR activity value relative to the 
5 control is about 90%, optionally 50%, optionally 25-0%. Activation of an OR 
polypeptide is achieved when the OR activity value relative to the control is 110%, 
optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determining changes in polarization 
{i.e., electrical potential) of the cell or membrane expressing a OR protein. One 

10 means to determine changes in cellular polarization is by measuring changes in 
current (thereby measuring changes in polarization) with voltage-clamp and 
patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, and the 
"whole cell" mode {see, e.g., Ackeiman et al, New Engl J Med., 336:1575-1595 
(1997)). Whole cell currents are conveniently determined using the standard. Other 

15 known assays include: radiolabeled ion flux assays and fluorescence assays using 
voltage-sensitive dyes {see, e.g., Vestergarrd-Bogind et al, J. Membrane Biol, 
88:67-75 (1988); Gonzales & Tsien, Chem. Biol, 4:269277 (1997); Daniel et al, J. 
Pharmacol Metk, 25:185-193 (1991); Holevinsky et al, J. Membrane Biology, 
137:59-70 (1994)). Generally, the compounds to be tested are present in the range 

20 fromlpMtolOOmM. 

The effects of the test compounds upon the function of the polypeptides can be 
measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 

25 consequences are determined using intact cells or animals, one can also measure a 
variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers {e.g., northern blots), changes in 
cell metabolism such as cell growth or pH changes, and changes in intracellular 
second messengers such as Ca 2+ , IP3, cGMP, or cAMP. 

30 Preferred assays for GPCRs include cells that are loaded with ion or voltage 

sensitive dyes to report receptor activity. Assays for determining activity of such 
receptors can also use known agonists and antagonists for other G protein coupled 
receptors as negative or positive controls to assess activity of tested compounds. In 
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assays for identifying modulatory compounds {e.g., agonists, antagonists), changes in 
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion 
sensitive or membrane voltage fluorescent indicator, respectively. Among the 
ion-sensitive indicators and voltage probes that may be employed are those disclosed 
5 in the Molecular Probes 1997 Catalog. For G protein coupled receptors, promiscuous 
G proteins such as Gal 5 and Gal 6 can be used in the assay of choice (Wilkie et al, 
PNAS, 88:10049-53 (1991)). Such promiscuous G proteins allow coupling of a wide 
range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 

10 increases in second messengers such as EP3, which releases intracellular stores of 
calcium ions. Activation of some G protein coupled receptors stimulates the 
formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature, 312:315-21 (1984)). IP 3 in turn 
stimulates the release of intracellular calcium ion stores. Thus, a change in 

15 cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 
can be used to assess G protein coupled receptor function. Cells expressing such G 
protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result 
of contribution from both intracellular stores and via activation of ion channels, in 
which case it may be desirable although not necessary to conduct such assays in 

20 calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve deter minin g the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 

25 cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 
olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et al, PNAS, 88:9868-72 (1991) and Dhallan et 
al, Nature, 347:184-187 (1990)). In cases where activation of the receptor results in a 
decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents 

30 that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a 
receptor-activating compound to the cells in the assay. Cells for this type of assay can 
be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
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certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

hi a preferred embodiment, OR protein activity is measured by expressing a 
5 OR gene in a heterologous cell with a promiscuous G protein that links the receptor to 
a phospholipase C signal transduction pathway {see Offermanns & Simon, J. Biol. 
Chem., 270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does 
not naturally express OR genes) and the promiscuous G protein is Gal5/Gal6 
(Offermanns & Simon, supra). Modulation of olfactory transduction is assayed by 
measuring changes in intracellular Ca 2+ levels, which change in response to 
modulation of the OR signal transduction pathway via administration of a molecule 
that associates with a OR protein. Changes in Ca 2+ levels are optionally measured 
using fluorescent Ca 2+ indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 
measured using immunoassays. The method described in Offermanns & Simon, J. 
Bio. Chem., 270:15175-15180 (1995), maybe used to determine the level of cAMP. 
Also, the method described in Felley-Bosco et ai, Am. J. Resp. Cell and Mol. Biol., 
11:159-164 (1994), may be used to determine the level of cGMP. Further, an assay 
kit for measuring cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein 
incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 
extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 
presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing an OR 
protein of interest is contacted with a test compound for a sufficient time to effect any 
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interactions, and then the level of gene expression is measured. The amount of time 
to effect such interactions may be empirically determined, such as by running a time 
course and measuring the level of transcription as a function of time. The amount of 
transcription may be measured by using any method known to those of skill in the art 

5 to be suitable. For example, mRNA expression of the protein of interest may be 
detected using northern blots or their polypeptide products may be identified using 
immunoassays. Alternatively, transcription based assays using reporter gene may be 
used as described in U.S. Patent 5,436,128, herein incorporated by reference. The 
reporter genes can be, e.g., chloramphenicol acetyltransferase, luciferase, 

10 ' 3-galactosidase and alkaline phosphatase. Furthermore, the protein of interest can be 
used as an indirect reporter via attachment to a second reporter such as green 
fluorescent protein (see, e.g, Mistili & Spector, Nature Biotechnology, 15:961-64 
(1997)). 

The amount of transcription is then compared to the amount of transcription in 

15 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the OR protein of 
interest. A substantially identical cell may be derived from the same cells from which 
the recombinant cell was prepared but which had not been modified by introduction of 
heterologous DNA. Any difference in the amount of transcription indicates that the 

20 test compound has in some maimer altered the activity of the OR protein of interest. 

6. Transgenic non-human animals expressing olfactory receptors 
Non-human animals expressing one or more olfactory receptor sequences of 
the invention, particularly human olfactory receptor sequences, can also be used for 
receptor assays. Such expression can be used to determine whether a test compound 

25 specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or ligand-binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 
specifically binding to the receptor polypeptide. 

30 Use of the translocation domains of the invention in the fusion polypeptides 

generates a cell expressing high levels of olfactory receptor. Animals transfected or 
infected with the vectors of the invention are particularly useful for assays to identify 
and characterize odorants/ligands that can bind to a specific or sets of receptors. Such 
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vector-infected animals expressing libraries of human olfactory sequences can be used 
for in vivo screening of odorants and their effect on, e.g., cell physiology (e.g., on 
olfactory neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 

Means to infect/express the nucleic acids and vectors, either individually or as 
5 libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 
When electrodes are located on the olfactory bulb surface it is possible to record stable 

10 responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287-291 (1997)). La this study, electroolfactogram recordings were made with a 
four-electrode assembly from the olfactory epithelium overlying the endoturbinate 
bones facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral 
axis of one turbinate bone or were placed in corresponding positions on four turbinate 

15 bones and moved together up toward the top of the bone. See also, Scott, /. 
Neurophysiol 77:1950-1962 (1997); Scott, J. Neurophysiol. 75:2036-2049 (1996); 
Ezeh, J. Neurophysiol. 73:2207-2220 (1995). In other systems, fluorescence changes 
in nasal epithelium can be measured using the dye di-4-ANEPPS, which is applied on 
the rat's nasal septum and medial surface of the turbinates (see, e.g., Youngentob, J. 

20 Neurophysiol. 73:387-398 (1995)). Extracellular potassium activity (aK) 
measurements can also be carried out in in vivo. An increase in aK can be measured 
in the mucus and the proximal part of the nasal epithelium (see, e.g., Khayari, Brain 
Res. 539:1-5 (1991)). 

The OR sequences of the invention can be for example expressed in animal 

25 nasal epithelium by delivery with an infecting agent, e.g., adenovirus expression 
vector. Recombinant adenovirus-mediated expression of a recombinant gene in 
olfactory epithelium using green fluorescent protein as a marker is described by, e.g., 
Touhara, PNAS, 96:4040-45 (1999). 

The endogenous olfactory receptor genes can remain functional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 

5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals {see, e.g., 
Holzschu, Transgenic Res 6:97-106 (1997)). The insertion of the exogenous is 

10 typically by homologous recombination between complementary nucleic acid 
sequences. The exogenous sequence is some portion of the target gene to be 
modified, such as exonic, intronic or transcriptional regulatory sequences, or any 
genomic sequence which is able to affect the level of the target gene's expression; or a 
combination thereof. Gene targeting via homologous recombination in pluripotential 

1 5 embryonic stem cells allows one to modify precisely the genomic sequence of interest. 
Any technique can be used to create, screen for, propagate, a knockout animal, e.g., 
see Bijvoet, Hum. Mol. Genet. 7:53-62 (1998); Moreadith, Mol Med. 75:208-216 
(1997); Tojo, Cytotechnology 19:161-165 (1995); Mudgett, Methods Mol. Biol 
48:167-184 (1995); Longo, Transgenic Res. 6:321-328 (1997); U.S. Patents Nos. 

20 5,616,491; 5,464,764; 5,631,153; 5,487,992; 5,627,059; 5,272,071; WO 91/09955; 
WO 93/09222; WO 96/29411; WO 95/31560; WO 91/12650. 

The nucleic acid libraries of the invention can also be used as reagents to 
produce "knockout" human cells and their progeny. Likewise, the nucleic acids of the 
invention can also be used as reagents to produce "knock-ins" in mice. The human or 

25 rat OR gene sequences can replace the orthologous ORs in the mouse genome, hi this 
way, a mouse expressing a human or rat OR can be produced. This mouse can then be 
used to analyze the function of human or rat ORs, and to identify ligands for such 
ORs. 

F. Modulators 

30 The compounds tested as modulators of an OR family member can be any 

small chemical compound, or a biological entity, such as a protein, sugar, nucleic acid 
or lipid. Alternatively, modulators can be genetically altered versions of an OR gene. 
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Typically, test compounds will be small chemical molecules and peptides. Essentially 
any chemical compound can be used as a potential modulator or ligand in the assays 
of the invention, although most often compounds can be dissolved in aqueous or 
organic (especially DMSO-based) solutions are used. The assays are designed to 
5 screen large chemical libraries by automating the assay steps and providing 
compounds from any convenient source to assays, which are typically run in parallel 
(e.g., in microtiter formats on microtiter plates in robotic assays). It will be 
appreciated that there are many suppliers of chemical compounds, including Sigma 
(St. Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka 

10 Chemika-Biochemica Analytika (Buchs, Switzerland) and the like. 

The OR modulating compounds can be used in any number of consumer 
products, including, but not limited to, purfumes, fragrance compositions, 
deorderants, air fresheners, foods, drugs, etc., or ingredients thereof, to thereby 
modulate the odor of the product, composition, or ingredient in a desired manner. As 

15 one of skill in the art will recognize, OR modulating compounds can be used to 
enhance desireable odors, to block malodors, or a combination thereof. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

20 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual odorant compositions. 

25 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

30 given compound length (z.e., the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing of chemical building blocks. 
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Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 
limited to, peptide libraries {see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. Prot. 
Res., 37:487-93 (1991) and Houghton et al, Nature, 354:84-88 (1991)). Other 
5 chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids (e.g., PCT Publication No. WO 
91/19735), encoded peptides (e.g., PCT Publication WO 93/20242), random 
bio-oligomers (e.g., PCT Publication No. WO 92/00091), benzodiazepines (e.g., U.S. 
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides 

10 (Hobbs et al, PNAS, 90:6909-13 (1993)), vinylogous polypeptides (Hagihara et aL, J. 
Amer. Chem. Soc, 114:6568 (1992)), nonpeptidal peptidomimetics with glucose 
scaffolding (Hirschmann et al, J. Amer. Chem. Soc, 114:9217-18 (1992)), analogous 
organic syntheses of small compound libraries (Chen et at, J. Amer. Chem. Soc, 
116:2661 (1994)), oligocarbamates (Cho et al, Science, 261:1303 (1993)), peptidyl 

15 phosphonates (Campbell et al, J. Org. Chem., 59:658 (1994)), nucleic acid libraries 
(Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (U.S. Patent 
5,539,083), antibody libraries (Vaughn et al., Nature Biotechnology, 14(3):309-14 
(1996) and PCT/US96/10287), carbohydrate libraries (Liang et al., Science, 274:1520- 
22 (1996) and U.S. Patent 5,593,853), small organic molecule libraries 

20 (benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); thiazolidinones and 
metathiazanones, U.S. Patent 5,549,974; pyrrolidines, U.S. Patents 5,525,735 and 
5,519,134; morpholino compounds, U.S. Patent 5,506,337; benzodiazepines, 
5,288,514, and the like). 

Devices for the preparation of combinatorial libraries are commercially 

25 available (see, e.g., 357 MPS, 390 MPS (Advanced Chem Tech, Louisville KY), 
Symphony (Rainin, Woburn, MA), 433A (Applied Biosystems, Foster City, CA), 
9050 Plus (Millipore, Bedford, MA)). In addition, numerous combinatorial libraries 
are themselves commercially available (see, e.g., ComGenex, Princeton, NJ; Tripos, 
Inc., St. Louis, MO; 3D Pharmaceuticals, Exton, PA; Martek Biosciences; Columbia, 

30 MD;etc). 
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G. Methods for Representing and Predicting the Perception of Odor 

The invention also preferably provides methods for representing the perception 
of odor (or taste) and/or for predicting the perception of odor (or taste) in a mammal, 
including in a human. Preferably, such methods may be performed by using the 
5 receptors and genes encoding said olfactory receptors disclosed herein. 

Also contemplated as within the invention, is a method of screening one or 
more compounds for the presence of an odor detectable by a mammal, comprising: 
contacting said one or more compounds with the disclosed receptors, preferably 
wherein the mammal is a human. Also contemplated as within the invention is a 

10 method for representing olfactory perception of a particular smell in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4; 
and generating from said values a quantitative representation of olfactory perception. 
The olfactory receptors may be an olfactory receptor disclosed herein, the 

15 representation may constitutes a point or a volume in w-dimensional space, may 
* constitutes a graph or a spectrum, and may constitutes a matrix of quantitative 
representations. Also, the providing step may comprise contacting a plurality of 
recombinantly-produced olfactory receptors with a test composition and quantitatively 
measuring the interaction of said composition with said receptors. 

20 Also contemplated as within the invention, is a method for predicting the 

olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4, 

25 for one or more molecules or combinations of molecules yielding known olfactory 
perception in a mammal; and generating from said values a quantitative representation 
of olfactory perception in a mammal for the one or more molecules or combinations 
of molecules yielding known olfactory perception in a mammal, providing values Xi 
to X n representative of the quantitative stimulation of each of n olfactory receptors of 

30 said vertebrate, where n is greater than or equal to 4, for one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal; and 
generating from said values a quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
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unknown olfactory perception in a mammal, and predicting the olfactory perception in 
a mammal generated by one or more molecules or combinations of molecules yielding 
unknown olfactory perception in a mammal by comparing the quantitative 
representation of olfactory perception in a mammal for the one or more molecules or 
5 combinations of molecules yielding unknown olfactory perception in a mammal to the 
quantitative representation of olfactory perception in a mammal for the one or more 
molecules or combinations of molecules yielding known olfactory perception in a 
mammal. The olfactory receptors used in this method may include an olfactory 
receptor disclosed herein. 

10 In another embodiment, novel molecules or combinations of molecules are 

generated which elicit a predetermined olfactory perception in a mammal by 
determining a value of olfactory perception in a mammal for a known molecule or 
combinations of molecules as described above; determining a value of olfactory 
perception in a mammal for one or more unknown molecules or combinations of 

15 molecules as described above; comparing the value of olfactory perception in a 
mammal for one or more unknown compositions to the value of olfactory perception 
in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 

20 molecules to form a molecule or combination of molecules that elicits a 
predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 

In another embodiment of the invention, there is provided a method for 

25 simulating a fragrance, comprising: for each of a plurality of cloned olfactory 
receptors, preferably human receptors, ascertaining the extent to which the receptor 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously-ascertained interaction with one or more of the receptors, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 

30 fragrance. Interaction of a fragrance with an olfactory receptor can be determined 
using any of the binding or reporter assays described herein. The plurality of 
compounds may then be combined to form a mixture. If desired, one or more of the 
plurality of the compounds can be combined covalently. The combined compounds 
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substantially stimulate at least 75%, 80% or 90% of the receptors that are substantially 
stimulated by the fragrance. 

In another preferred embodiment of the invention, a plurality of standard 
compounds are tested against a plurality of olfactory receptors to ascertain the extent 
5 to which the receptors each interact with each standard compound, thereby generating 
a receptor stimulation profile for each standard compound. These receptor stimulation 
profiles may then be stored in a relational database on a data storage medium. The 
method may further comprise providing a desired receptor-stimulation profile for a 
scent; comparing the desired receptor stimulation profile to the relational database; 
10 and ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the scent 

H. Kits 

15 OR genes and their homologs are useful tools for identifying olfactory receptor 

cells, for forensics and paternity determinations, and for examining olfactory 
transduction. OR family member-specific reagents that specifically hybridize to OR 
nucleic acids, such as AOLFR1 probes and primers, and OR family member-specific 
reagents that specifically bind to an OR protein, e.g. 9 OR antibodies are used to 

20 examine olfactory cell expression and olfactory transduction regulation. 

Nucleic acid assays for the presence of DNA and RNA for an OR family 
member in a sample include numerous techniques are known to those skilled in the 
art, such as southern analysis, northern analysis, dot blots, RNase protection, SI 
analysis,' amplification techniques such as PCR, and in situ hybridization. In in situ 

25 hybridization, for example, the target nucleic acid is liberated from its cellular 
surroundings in such a form so as to be available for hybridization within the cell, 
while preserving the cellular morphology for subsequent interpretation and analysis. 
The following articles provide an overview of the art of in situ hybridization: Singer et 
al t Biotechniques, 4:230-50 (1986); Haase et al, Methods in Virology, vol. VII, pp. 

30 189-226 (1984); and Nucleic Acid Hybridization: A Practical Approach (Names et al, 
eds. 1987). In addition, an OR protein can be detected with the various immunoassay 



-82- 



WO 01/068805 PCT7US01/07771 

techniques described above. The test sample is typically compared to both a positive 
control (e.g., a sample expressing a recombinant OR protein) and a negative control. 

The present invention also provides for kits for screening for modulators of 
OR family members. Such kits can be prepared from readily available materials and 
5 reagents. For example, such kits can comprise any one or more of the following 
materials: OR nucleic acids or proteins, reaction tubes, and instructions for testing OR 
activity. Optionally, the kit contains a biologically active OR receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 

10 EXAMPLES 

Genomic, predicted amino acid sequence, and predicted coding sequences 
(cds), of novel G protein-coupled human odorant receptors, and classes of such 
receptors, are described. Each example describes a discrete protein and nucleic acid 
pair. Accordingly, Example 1 describes SEQ. ID. NOS. 1 and 2, for the human 

15 olfactory receptor protein designated AOLFR1, and the human DNA encoding 
AOLFR1, respectively; Example 2 describes SEQ. ID. NOS. 3 and 4, for the human 
olfactory receptor protein designated AOLFR2, and the human DNA encoding 
AOLFR2, respectively; and so on in the manner described, through the final Example 
sequence. 

20 In the protein sequences presented herein, the one-letter code X or Xaa refers 

to any of the twenty common amino acid residues. In the DNA sequences presented 
herein, the one letter codes N or n refers to any of the of the four common nucleotide 
bases, A, T, C, or G. 

25 EXAMPLES 

AOLFR1 sequences: 

MKTFSSFLQIGRNMH^ 
TYLHTPMYLFLAJSn^SFAD 
AYDHFVAICHPLNYTILMRPRFG 
30 KLSCSDTLINELVLFIVGLSVnFPFTLSFFS 

GTIVGVYFFPSSTHPEDTDOGAVLFTWT^ (SEQ ID 

NO: 1) 

ATGAAGACTTITAGTTCCTTTCnTCAGATCGGCAGAAATA 
35 CCATCACTGAATTCATTCTCCTGG 
GTGCTITrCTTGGGTATGTACCTG 
TCAGCTTGGATACGTACCTTCATACCCCC 
GATATTTCCTCCATTTCCAACTC^ 
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AATCCATCTCITATGAGAGCTGCATCACACAGATGTACTITr 
GACAATITGCTCTTGGOKjACCATGGCCT 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCAT^ 
AGTAATATTATTGCTCTGACACACACCCTTCTGCTCATTCAATTGCT 
5 CACTCTCCCACACirCTTCTGTGACTTGGCCCCTCT 
TGATCAATGAGCTTGTGTTGT^ 
AGCTTCITITCCTATGTCTGCATCATCAGAGCTGTCCT 
AGTGGAAAGCCirCTCCACTTGTGGCTCTCACCT 
CATTGTAGGCGTGTACITITrCCCCTCCTCCACTCACCCT^ 
1 0 GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCITCATCTACAGCTT 

AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAATTTC^ (SEQ 
ID NO: 2) 



AOLFR2 sequences: 

MMMVIJINI^MEPTFALLGFIT)YPKLQIP 
SHLSFVDFCYSSIVTPKLLENLVMADKSIF^SCM^ 

NPLLYTVAMSQRLCALLVAGS YLWGMFGPLVLLCY ALRL1SIFSGPNVINHFFCE YTAL IS VSGS 
DIIJPHLLIJSFATFNEMCTLL^ 

YCVPNSKNSRQTVKVASWYTVVNPMLOT (SEQ ID NO: 

3) 

ATGATGATGGTTTTAAGGAATCTGAGCATGGAGCCC^ 
ATTACCCAAAGCTTCAGATTCCTCTC^ 

GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACTCCT 

ACTTTTTCCTrAGTCACCTCTCTTTTG 

TGCTTGAGAACTTGGTAATGGCAGATA^ 

CTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCT^ 

CGCTTTGTGGCCATCTGCAATCCT^ 

CCCTGCTGGTGGCTGGGTCATAT^ 

GCTCTCCGGTTAAACTTCTCTGGACCTAATG^ 

TCTCATCTCTGTGTCTGGCT^ 

CCTTCAATGAGATGTGTACACTACTGATCATCCTCACTTCCTATGTT^ 
GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGG 
TGACTGCTATCACCATCTTCCATGGGACCATCCITrTCCTTTA 
AACTCTCGGCAAACAGTCAAAGTGGCCTCT 

ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTTTCT 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 

MLLTDRNTSGTTFTLLGFSDYPELQVPLFLWIAIYN^ 

LSF\^FCYSSEAPKMLVNLVVKDRTISFLGCVV QFFFFCTFVVTESFLIAVMAYDRF VAICNPL 

LYTVDMSQKLC\^LWGSYAWGVSCSIJELTCSALKLCFHGFN^ 

NQWLLFFLATFNEISTLLIVLTSYAFIVVTILKMRSV 

PNSK^SIOTVKVASVFYTVYIPMLNPLIYSL (SEQ ID NO: 5) 



ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTCACCCTCTTGGGCTTCTCAGAT^ 
ACCCAGAACTGCAAGTCCCACTCTTCCTGGTTTTTCTGGCCATCrA 

GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACTCTCCTTTGTGGATTTCTGCTATTCCT 
TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTT^ 
TTTTOTCTGTACCITrGTGGTCACTGAAT^ 

TTCGTGGCCATTTGCAACCCrcrGCTCTACACAGTTGACATGTCCCA 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCTTGGAACTGA 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCAOT 
TACTCTCCCTrTCTTGCTCTGATACn^ 

TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCITATGCGTTC^ 
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CCTCAAGATGCGTTCAGTC 

ACTGCCATCACCATCTTCCATGGCACCATCCTCTTC 

CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
5 ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 



AOLFR4 sequences: 

MENQNNVTEFILLGLTE^ 
LLDVMFSSWAPKVIVDTI^KSTTIS^ 
10 TIIMSPRVCCLMVGGAW 

LVTLNSGMMCVAIFHIJASY^ 

VTHPIDKAMAVSDSirre^ (SEQ ID NO: 7) 

ATGGAAAATCAAAACAATGTGACTGAATTCATTCITCTGGG 
1 5 TGTGGAAAATATTTTCTGCTGTGTTT 

ACTTATTGTGGTAACTATTATCACAAGTCAGAGTCTGAGGTCACCTATGTAl T1TTTTCTTA 

CCTTCTTGTCCCTTTTGGATC^ 

ACCCTCTCCAAGAGCACTACCATCTCTCTC 

ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCT 
20 CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 

GGAGGGGCTTGGGTGGGGGGATTTATGCACGCAATGATACAACITCTCTTCATC 

TACCCTTCTGTGGTCCT^^ 

CTTGCCTGCACGGACACCCACATCCTGGGCCTC^ 

GTGTGGCCATCTTTCTrATCTTAATTGCGTCCrACA 
25 TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCT 

TATTGTTCTTTGTCCCCTGTATTTTCTrGTACATGAGGCCTGTGGTCACT 

AAGGCAATGGCTGTGTCAGACTCAATCATCACA 

TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 

30 

AOLFR5 sequences: 

MGKENCITVAEFILLGLSDWELRVCLFLLFLLIYGVTLIAN^ 
LSSVDFCYSSIIWKMLANIFNKDKAISFLGCMVQFYLFCT 
LYTVTMSWKWVEIASCCYFCGTV^ 
35 ETLLFLVATLNESVTIMnLTSYIXILTTILKMGSAEGRH 

SSGNSGDADKVATVF^TVVIPMLNSVIYSLRNKDVKEAL (SEQ ID NO: 9) 



atggggaaggaaaactgcaccactgtggctgagttcattct 
ctgagttgagagtctgcctcttcctgctgtrccttctcatctatggagtcacgt^ 
40 aacctgggcatgattgcactgattcaggtc^ 

tcctcagccacttgtcctctgtagatttctgctactcctcaataattgtgccaa^ 
gctaatatctttaacaaggacaaagccatctccct 

tgttttgcactrgtgtggtcactgaggtcttcctgctggccgtgatggcctatgaccgc 
gtggccatctgtaaccctttgctatacacagtcaccatgtcttggaaggtgcgtgtggagc 

45 tggcttcttgctgctacttctgtgggacggtgtgttctctgattcatttgtgct 
aggatccccttctatagatctaatgtgattaaccactttttctgtgatct 
aagtcttgcttgctctgatatcactgtgaatgagacactgctgttcct^ 
aatgagagtgttaccatgatgatcatcct^ 
gaagatgggctctgcagagggcaggcacaaagccttctccac 

50 gctatcactgtcttccatggaacagtcctttccatttattgcaggk:cca 

gtggagatgctgacaaagtggccaccgtgttctacacagtcgtgattcctatgctgaactc 
tgtgatctacagcctgagaaataaagatgtgaaagaagctctcagaaaagtgatgggctc 
caaaattcactcctag (seq id no: 10) 
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AOLFR6 sequences: 
MMASERNQSSTPTFILLGFSEYPEIQVP 
HLSLTDFCFSTVVTPKLIJENLVVEYRTISFSGCM 
PLLYTTIMSQKLCALLVAGSYrWGIV& 
5 QRLCFIIAIFOTVSSLIIILTSYMLIFIT^ 

KTSSLIVTVASVFYTVAff MLNPIJYSIJR>^ (SEQ ID NO: 1 1) 



ATGATGGCATCTGAAAGAAATCAAAGCAGCACACCCACITITATTCT^ 
AATACCCAGAAATCCAGGTTCCACTOT 
1 0 GTGOKjGAACTTGGGCATGATAATAATCATCA 
ACTTTTTCCTrAGTCACTTGTC 

CTGTTGGAGAACTTGGTTGTGGAATACAGAACCATCTCTITCT 
TTTGTTTTGCTTGCATTTTTGGAGTGACAGAAACT 
CGTTTTGTGGCAGTTTGTAAACCCITGCTGTATACCACTATTATGTCT 
1 5 TCTTCTGGTGGCTGGGTCCTATACATGGGGGATAGTGTGCTCCCTGATACT 
CTTCTTGACTTATCGTTTTGTGAA 
AATYQXTXCT^CTCCTACTCAGACCCCT 
TATTCAATGAGGTGAGCAGCCTAATTATCATT 

ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACnTTCTCCACCT 
20 TGACAGCCATCACTATCITCCATGGAACTATCCITT^ 
ACTTCTAGCCTCATAGTTACAGTGGCTTCTGTGTm 
ACCCATTGATCTACAGCCTTAGGAACAAAGATATC 
CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 

25 AOLFR7 sequences: 

MSYFYRLKIMKEAVLVKXPFTSLPLLLQTI^I^SR^ 
AIFLIMYLLAAVGNVLIffAra 
VGCIAQMYFTMAFGNTDSYLIASMAIDRLVM 
FRVLLMSRI^FCASHEKHFFCDTQPVLKLSCSDTSSSQMVVMTO 
30 T\nJOPSAAGKWKAFSTCGSHLTAVALFYGSnYVTFRPI^ 
PF1YSLRNKDMKRGIJOGLQDRIYR (SEQ ID NO: 13) 

ATGAGCTATTTTTACAGGCTTAAGCTTATGAAAGAAGCT 
CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATW 
35 CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTT^ 
AAACCTCTCTTTGCCATCTTC^ 
CATCCCGGCCATCTACTCTGACCCCAGGCTC^ 

TGTCTTTCATGGATATCTGCTTCACAACAGTCATAGTGCCTAAGATGCT 
TCAGAGACAAAGGTTATCTCCTWTG^ 
40 TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCT 

CAACCCCTTACACTATGATGTGGTTATGAAACCACGGCATTGCCTGCTCATGCT 

TCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCGTGCT 

CTGTGCCTCTCACATCATTAAGCACTITITCT 

GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTTAGCTGTC 
45 CCCCTTCCTGTGTATCATCTTCTCCT 

CTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCTCACTGCAGTAGCCCT 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCT 

ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 
50 A (SEQ ID NO: 14) 



AOLFR8 sequences: 

MATSNHSSGAEFILAGLTQRPELQLPIJ^LFLGI^ 
Ii>FTOLCYSSVITPKMLV^ 
55 NIVMSHRVCSMMAVWSLGFLWATV^^ 
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LLFnGGVOTIATT^ 

TTMEKEKVS S VFYITIIPMLNP L1TSLRNKD VKNALKKMTRGRQS S (SEQ ID NO: 15) 



ATGGCTACTTCAAACCATTCTrCAGGGGCT 
5 CAGAACTTCAACTGCCACTOTCCTCCTGTTCCr^ 
GAACCTGGGCATGATCTTCTTAATTGCT 
TTCTCAGTCATTTGTCTITCATTGATCTCTGCT 

GTGAACTITGTTCCAGAGGAGAACATTATCTCCTTTCTGGAATGCATTA 
CTTCCTTATTTTTGTAATTGCAGAAGGCTACOT 
10 GTTGCTATCTGTCGCCCACTGCTTTA 

GATGGCTGTGGTATACTCACTGGGTTTTCTC 

GTGTTGTCATTCTGTAGGTCTCATACGGTCAGTCATTATTTTTGTGATATTCT 
GACTCTGTCITGCTCCAGCACCCACATCAATGAGATTCTGCT 
AATACCTTAGCAACTACACTG^ 
1 5 TGGTATTCATTCCACTGAGGGGCAATCCAAAGC 

GCTGTGGGCATCTTTTTTGGGTCTATAACATTCATGTAT^ 
TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATGCT 
CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 
AGGCAGTCATCCTGA (SEQ ID NO: 16) 

20 

AOLFR9 sequences: 

NIIARNNSLVTEFIIAGLTDRPEFWQPFFFLFLVm 
LSFIDLCYSSVFTPKMIivINFV^ 
LYKVTMSHQVCSMLTFAAYMG 
25 NEVVVLIWGTNITWSCTILISYVE 

SSGSMEQGKWSVFYTNVWMLNPLIYSLRNKDVKVALR^ (SEQ ID NO: 17) 

ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCT 
CAGAGTTCTGGCAACCCnTCITITrCCT^ 
30 AACCTTGGCTTGATCACTCTTTTCGGTCTAAATTCTCAC 
CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCTG 
GAACTTTGTGTCAAAAAAGAATATTATCTCCAATGTTGGGTGCATGACT 

TTTCTCTITITCGTCATCTCT 

GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTA 

35 CTTITGCTGCITACAT^^ 

ACTCACCTTCTGCAGTGCTAATATCATTAACCA 

AGCTTTCCTGCACCAGCACCTATGTC 

TATCACGGTACCCAGTTGTACCATCCTCATTTC 

ATATCAAATCCACTCAAGGAAGATCAAAAGCCITCAGTACTrGTAGCT^ 
40 TCTGTCTCTGTTTTTTC 

AGCAGGGAAAAGTTTTTTCTGTTTTCTACACT 

TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATT 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 



45 AOLFR10 sequences: 

MIARNNSLVTEFILAGLTDRPEFRQP 

SFTOLCTSSVFTPKMLMNFVSKKNIISWGCM 

KVTMSHQVCSMLTFAAYIMGLAGATAHTGCMLRLTFCSANI^ 

EVVVLIWGINIMWSCriLISYVFWTSILHIKS 
50 SGSMEQGKVSSVFYTNVWMLNPLIYSLRNKDVKVALRK^ (SEQ ID NO: 19) 

ATGCTGGCTAGAAACAACTCCTTAGTGACTG 
CAGAGTTCCGGCAACCCCTCnTTTTCCTGTTTCTAGTGATCT 
AACCirGGCTTGATCATTCTTTTCGGTCrA 
55 CCTCITCAATCTCTCCTrCATTGATCTCTGTTACTCCT 
GAACTTTGTATCAAAAAAGAATATTATCTCCT 
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TTCTCTTTTTTGTCATCT 

GCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCT 
TTTTGCTGCTrACATAATGGGATra 
CTCACCTTCTGCAGTGCTAATATCATCAACCATTACriT 
5 GCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTT 
ATCATGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCACT 
TATCAAATCCACTCAAGGAAGATCAAAAGCCTTCA 
CTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATAT^ 
GCAGGGAAAAGTTTCTTCTGTTTTCTACACTAATGTGGTGCCCATGCTC 
1 0 ACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTA 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 



AOLFR11 sequences: 

MTLRNSSSVTEFILVGLSEQPELQIJ>LFL^ 
1 5 FTOLCYSCVFTPKMLNDFVSESIK^ 

MVTMSPRVCTTXMFGSYWGFAGAMAH^ 
SELVFFTWGVITML^SISIVISYAL^ 

FPGSMNHGRFASVFYTNVVPMLNPSIYSL^^ (SEQ ID NO: 21) 



20 atgactctgagaaacagctcctcagtgactgagtttatc 

cagagctccagctccctctrttccitct 

aacttgggcitgatcaccttaattgggataaatc 

cctcttcaacttgtcctttatagatct 

atgacirrgtttcagaaagtatcatctctratgtgggatgtatgact 
25 tgtttctttgtcaattctgagtgctatc 

catctgcaaccccctgctctacatggtcaccatgtcccc^^ 

ttggttcctatgtggtagggtttgctggggccatggcccacactggaagcatgct 

gaccttctgtgattccaacgtcattgaccattatctgtgtgacgttctccccct 

tctcctgcaccagcacccatgtcagtgagctggtatttttcattgttgttg 
30 atgctatccagcataagcatggtcatctcttacgctttgatactct 

tccttctgcagagggcagatccaaagccttt^^ 

gctctgttttttgggtcagggacattcacctacttaacaaca 

ccatggcagatttgcctcagtcttt^^ 

acagtttgaggaataaggatgataaacttgccctgggcaaaaccctgaagagagtgctct 
35 tctaa (seq id no: 22) 



AOLFR12 sequences: 
MERNHNPDNCNVL^ 

LGLSSKPEDQKPLFAVFLPIYLriVIGNLLIlIAIRSDTRLQW 
40 NFLSETKTISYGECLTQMYFFIAFGNTDSYLIJVAMAID 
FCIPHFHSLLHILLTNQL]FCASNVIH^^ 
SYHULriVIJOTSAAG 

MLNPFIYSLRNKDMKQGljyCIMBIRMKCQ (SEQ ID NO: 23) 



45 ATGGAAAGAAACCACAATCCAGATAATTGTAATGTTT^ 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTG 
TTAGTTTATCITrAGGTGAACCCACAACTATGGGAAGAAATAACCT 
ATTCATCCTCCTTGGACTCrCCTCTCGACCTGAGGATCAGAAGCCGCrCTrTGCT 
TCCCCATCTACCTTATCACAGTGATAGGAAACCTGCTTATCATCCTGGCCATCCGCTCAGA 

50 CACrCGTCTCCAGACGCCCATGTACTTCTTTCTAAGCATCCTGTCTTTTG 

ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTAC11171C11AGCCTTTGGAAACACAGACAGTTAC 
CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
CCATTATGAGTCACAGATGCTGTGTCCTGCTTCTGGTTCT 

55 CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCTTCTGTGCCTCC 
TCACTTTTTCTGCGATGATCAACCAGTGCTAAAATTGTCCTGTTC 
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AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCTTATTTAAGAATCCTCATCACTGTTCTGAAGATTCOT 
GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGACCCT 
TGTCTATTTTCAGC(XCTGTCCAACTATACTGTCAAGGATCAAATAGC 
5 ACCGTACTGACTCCTATGCTAAATCCATTTATCTATAGTCTG 

AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 

AOLFR13 sequences: 
fyflDQKNGSSFTGFILLGFSDRPQ 
1 0 SFLDIX^TTGIWQIXVNIJEIGADKSISYGGCWQLYIS 
HYTVVMHPCLYVLMASTSWVIG^ 
MNESELFFVSVHLLWVALOT^^ 

LQPGNNYSQDQGKXISI^TnTPMINPLIYTLRNKD\^ (SEQ ID NO: 

25) 

15 

ATGGATCAGAAAAATGGAAGTTCTITCACTGGATTTATCCTACTGGG 

CTCAGCTGGAGCTAGTCCTCTTTGTGGTTcTTTTGATCTTCTAT^ 

AACAAAACCATCATTGTATTATCTCACTTGGACCC^ 

CTTCTCCAACCTAAGCTITITGGATCTGTGTTACAC , 
20 TTAATCTCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 

CTCTCTAGGCITGGGATCTACAGAATGCG 

GCAGCTGTTTGCAGGCCCCTCCACTACACAGTAG 

TGGCITCTACTTCATGGGTCATT^ 

CTTTTAACACTTTGTGGAAGAAATAAATTAGAACACT^ 
25 CAAGCTTGCCrGTGTTGACACTACTATGAATGAATCTGAACTOT 

TTCTrCTTGTACCrGTTGCATTAATCATATTCTCCTATAGTCAGAT^^ 

AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 

GTGGTTTCCCTGTTCTACGGCACAGCTATCTATGCT^ 

TCAGGATCAGGGCAAGKTCATCTCTCTCTTCTACACCATCATTACACCCATGATCAA 
30 CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACTrAAGAAGGTGCTCTGGAAG 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 



AOLFR14 sequences: 

MAIJLLLSPSCFASSQSLSSRMNSENLTRAAVAPAEFVLLGIT^ 
35 LGNMGMALLIRMDAIU.HTPMYFFLANLSLLDACYSSAIGPKML 
WAGIADTECCLIAAMAYDRYVAIRNPLLYTTAMSQRI^ 
RLSFCRSRKINSFFOOT^ 

GSRRAASTGGSHLTAVAMMYGTLIFMYIJRPSSSYAI^ 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) 

40 

ATGGCCTTGCCATTGCTCTTATCTCCCTCCTGCTTTGCCT 

GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCTGGGC 
ATCACAAATCGCTGGGACCTGCGTGTGGCCCTCTTCCTGACCTGCCTGCCTGTCTACCTGG. 
TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATGCCCGGCTCCACA 

45 CACCTATGTACTTCTrCCTGGCCAACCTCTC^ 

GGCCCCAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCCTTACACAGCCTGTG 

CCCTCCAGATGTTTGTCTITGCAGGTCT^^ 

GGCCTATGACCGCTACGTGGCCATCAGAAACCCACTTCTCTATACAACAGCTATGTCGCAG 
CGTCTATGCCTGGCCTTGCTGGGAGCATCAGGCCT^ 
50 ACACAACCCTCACCITCCGCCTGAGCTT^ 

CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGA 

TCGCCATCTGTGGCTTCATCCAGACAGCCACGGTGTTAGCTATCACGGTGTCTTATGGCTT 
CATCGCTGGGGCTGTGATCCACATGCGCTCGGTCGAGGGCAGTCGGCGAGCAGCCTCCAC 
CGGTGGTTCCCACCTCACAGCCGTGGCCATGATGTACGGGACACTCATTTTCATGTACCTG 
55 CGCCCCAGCTCCAGCTATGCCCTGGACACTGACAAGATGGCCTCTGTGTTCTATACCCTGG 
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TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ID NO: 28) 



AOLFR15 sequences: 
5 MRENNQSSTLEFILLGWGQQEQEDFFYILFLFIYPITU 
LVDIFFSSVTIPKMLANHLLGSKSISF 

YTTIMSPRSCrWLIAGSWVIGNANAIJPHTLLTASLSFCGNQEV 
KMMYLGVGIFSWLLCITV'SYIRW 

PLTNYSLKDAVITVMYTAVrc (SEQ ID NO: 29) 

10 

ATGAGGGAAAATAACCAGTCCTCTACACTGGAATTC 
AGGAACAGGAAGATTTCTrCTACATCCTCTTCCT 

AACCTGCTCATTGTCCTAGCCATTTGCTCTGATGTTCGCCTTCACAACCC 
CCTTGCCAACCTCTCCTTGGTTGACATCTrCTTCTCATC 
1 5 CCAACCATCTCITGGGCAGCAAATCCATCTCTrTTGGGGGATGC 

CATGATAGCCTTGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCA 

GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTTGTATCT 

TTATTGCTGGGTCTTGGGTGATTGGAAATG 

TAGTCTGTCCTTCTGTGGCAACCAGGAAGTGGCCAACTrCrACTGTGACATT 
20 CTGAAGTTATCCTGTTCTGACATCCACITrCATGTGAAGATGATGTACCT 
TTTTCTCTGTGCCATTACTATGCATC^ 

AGGTTCCITCCACCAAGGGCGTGCTCAAGGCCriTCTCCACCTG 
TGTCTCITrGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCTTT 
TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCTTTCAT 
25 CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCTTCAACAAGAGAAT 
CTCCTCGTAA (SEQ ID NO: 30) 



AOLFR16 sequences: 

MRRNCTLVTEFILLGLTS^ 
30 LSFVDLCFSSNVTPKMLEn^EKKSISY 

YGSRMSKSVCSFLITWYVYGALTGLMET^ 
KEI^MIWAGWNLSFSLPnaSYL^^ 

PPSKESVEQGKMVAVFYTTVIPMLN^ (SEQ ID NO: 3 1) 

35 ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCT 

GAATTACAAATTCTCCTCTTCACGCTGTTTCTGGCCATT^ 

ACCTTGGCATGATTGTCCTCATCCAGGCCAACGCCTGGCT 

CTGAGCCACITATCCTTCGTGGATCTGTGCTTCTCTTCCAATGTGACTC^ 

AGATTTTCCTTTCAGAGAAGAAAAGCA^ 
40 TTTATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTGATGGCCTT^ 

GGCCATCTGCAACCCTCTGCTTTATGGCAG^ 

ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 

ACCTAGCCTTCTGTGGCCCCAATGAA^ 

TAAGCTGGCTTGTTCTXjACACCT^ 
45 AACC3TTCTTITTCTCTCTTCAT 

AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCTGTGGCrCCC 

CTGTCACTATATTCTATGCAACCCTrTTCTTCATGTATCTCAGACCCCCCT 

GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCAC 

TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGA^ 
50 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 
MLNFTDVTEFILLGLTSRREWQ 
FVDVWFSSNVTPKMLENLJFSD^ 
55 YGSKMSRWCIRLITFPYIYGFLTSIAATLWTY 
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YTMHLAGINFITSLTVmSYLFELIAILRMRS 

ESVEQGKMVAVFYTTVIPMLNPMIYSLR1SIKD (SEQ ID NO: 33) 

ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAAC 
5 GGCAAGTTCTCTTCTTCATCATCTTTCITGTGGTCT 

GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCTT^ 
GTCACITGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCT 
CTGTTTTCAGATAAAAAAACAATTACTTATGCTGGT^ 
TGCTCTTGTCCATGTGGAAATTTTTATTCITGCTGCGA 
10 TTGGGAATCCTCTGCTTTATGGCAGTAAAATGTCAAGGGTTGTCTGTATTCGACT 
TTTCCCTTACATTTATGGTTTTCTGACGAGTCT^ 
ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACT 
GGCCTGTGCCGGGACCTTTGTAAAAGAAT^^ 

ACATATTCCCTGACTGTAATTATCATCTCTrACTrATTCATCCTCATTGCCATTCT 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCT^ 
CATTATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 34) 

20 

AOLFR18 sequences: 

MSNTNGSAITEFILLGLTDCPELQSL^ 
NLAPVDLCYTSNATPQMSTNWSEKTISFAGCFTQCYIFIA^ 
LRYSVKTSRRVCICIJVTFPYW^ 
25 EHAMFISAGFNI^SSLTIVLVSYAFIIAAJULRK 

I^PTDKWEESKIIAWYTFVSPVLNPLIYSL^ (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACITGGGCTC 
CGGAACTCCAGTCTCTGCITTTTGTGCTGTTTCTGGTT 

30 AACCTGGGCATGATAATGTTAATGAGACTGGACT^ 
TCCTCACTAACTTAGCCTTTC 
GACTAATATCGTATCTGAGAAGACCATTTC^^ 
TCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGG 
GGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCT 

3 5 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTrCCAGGCCATCCTGA 

CCTGACCITCTGTAGATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCT^ 
AGCTITCTTGTTCTGATACTrATGTCAAAGAGCATGCCATGTTCATATCT 
CTCTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCATTCTTGCT 
GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 

40 TGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGAT 
GTTGAGGAATCrAAAATAATAGCTGTCTTTTACACCTTTGTGAGTCC^ 
TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 
(SEQ ID NO: 36) 



45 AOLFR19 sequences: 

METKNYSSSTSGFILLGLSSNPKLQKPLFAIFLIMYLLTAVGN^ 

SFMDICFTTVIVPKMLVNFLSETK^ 

YDVVMKPWHCXJJV^^ 

MVVMTETLAVIVTPFLCTIFSYLQB^ 
50 PLSMYSVMKGRVATVMYTVVTPMLNPFIYSLR^ (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCA 
ACCCTAAGCTGCAGAAACCTCTCTrTGCCATCITCCTCATCATGTACCTACT 
GGGAATGTGCTCATCATCCTGGCCATCTACTCT 
55 TTTTTCTCAGCAACTTGTCITrc 

CTGGTGAATTTTCTATCAGAGACAAAGATTATCTCTTATGTGGGCTGCCTGATCCAGATGT 



-91- 



WO 01/068805 



PCT/US01/07771 



ACTTCTrCATGGCATTTGGGAACACT 

GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTATGAAACCATGGCAT^ 
CTCATGCTATTGGGTTCTTGCAGCATCTCCCACCTACATTCCCT 
GTCTCGCTTGTCTITCTGTGC 
5 TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACT 
AGCTX3TCATTGTGACCCCCTC 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAA 
CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCTATGTCTATTTTAGG 

actcagtgatgaagggccgggtagccacagttatgtacacagtagtgacacccatgctga 
1 0 accctttcatctacagk:ctgaggaacaaagatatgaaaaggggttt 
acagaatttactcatag (seq id no: 38) 



AOLFR20 sequences: 
MVEE^TMKNEFILTGFIT)HPEIX^ 
1 5 IALVDSCCACAITPKMLENFFSEGKM^ 

LQYHIMMSKKLCIQMTTGAF1AGNLHSMIHV 
INELVLFIFSGSVQVFTIGSVLISYLYILLTIFRMK^ 

NLLEEGGNDIPAAinnTVn^LLNPFIYSLRNKE (SEQ ID NO: 39) 

20 ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATCCTCACAGGATTTACAGATCAC 

CTGAGCTGAAGACTCTGCTGTTTGTGGTGTTCTTTGCCA^ 

GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCA 

TTTCTGGGAAATCTGGCTCITGTGGATTCTTGCT 

AGAGAACTTCTTTTCTGAGGGCAAAAGGATTTCCCT 
25 TTTCITTGCACTGTGGAAACTGCAGACT 

ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCT 

GATGACCACAGGCGCCTTCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTG 

TTTAGGTTAGTTTTCTG^ 

GTATAGACTCTCCTGTGTTGACCCTrTCATCAATGAACTGGTTCTATTCA 
30 CAGTTCAAGTCnTTACCATAGGTAGTGTCTTAATATCrTATCT 

TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTTCTACTTGTGCA 

CATCAGTTTCATTATTCTATGGATCTATITITrTCCTA 

GAAGGAGGTAATGATATACCAGCTGCTATTTTACT 

CITrCATTTATAGTCTGAGAAACAAGGAAGTAATAAGTGTCTT 
35 AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 



AOLFR21 sequences: 
MEPRKNVTDFVLLGFTQNPO^ 

TFIDIIYSSSISPRLISDLFFGNNSISFQSFMAQLFIEHLFGGSEWLLLVM^ 
40 IMRQWVCVIXLWSWVCK^ 

WANGGLSCTIAFLLLLISYGVILHSLK^ 

TFSE)KSVSVFYTVrrPMLNPLIYTLRNSEMTSAMKKL (SEQ ID NO: 41) 



ATGGAGCCAAGGAAAAATGTGACTCACm 
45 GAGCAGAAAGTACTTTTTGTTATGTTCTTGCT^ 

GCTCATTGTAGTGACCGTAACTGTCAGTGAGACCCTGGGCTCACCAATGTCCTTCm 

GCTGGCTTAACArTTATAGATATCATTTATTCTTCATCCATTTCCCC 

CTTGTTCTTTGGGAATAATTCCATA 

ACCTTTTTGGTGGGTCAGAGGTCTTTCTCCTGTT^ 
50 CATCTGTAAGCCCTTGCATTATTTGGTTATCATGAGACAATGGGTGTGTGTTTTGCT 

GTAGTGTCCTGGGTTGGAGGATTTCTGCAATCAGTATTTCAACTTAGCA 

TCCCATTCTGTGGCCCCAATGTCATTGATCATTTTTTCTGTGA 

CTGGCCTGCACTGACACCCATGTTATTGGCCTCTTAGTGGTGGCCAATGGAGGACT^ 

GCACTATTGCGTTTCTGCTCTTACTCATCTCTTATGGTGTCATCCT 
55 CTTAGTCAGAAAGGGAGGCAAAAAGCCCACTCAACCTGCAGTTCCCACATCACT 

TCTTCTTCTrTGTTCCHT 
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AAATCAGTGAGTGTGTTTT^^ 

TGAGAAATTCTGAGATGACAAGTGCTATGAAGAAGCTTTAG (SEQ ID NO: 42) 



AOLFR22 sequences: 
5 MRXXNNXTEFVLLGFSQDPGVX^ 

LSFIDAAYSTTISPKIJVGI^CDKKTISFQGCMGQLF^ 

HYLTIMNRQVCFLIIAO^ 

GLTVVWSGAJCMVTFNLIX^ 

VSNFPTDKFMTVFraiTHMLSPL^^ (SEQ ID NO: 

10 43) 



ATGAGACANNNNAACAATATNACAGAATTTGTCCTCCTGGGCT^^ 
TGNNNAAAGCATTATTTGTCATGTTTTT^ 
GCTCATTGTNGTGGATATTATTGCCAGCCCTTNNTTGGGT^ 
1 5 CCTGCCTGTCATTTATAGATGCTGC ATATTCCACTACCATTTCTCCCAAGTTAATTGTAGGC 
TTATTCTGTGATAAAAAGACTAm 
ATTTCTTTGGTGGGGCTGAGGTCTr 
CATCTGTAAGCCACTGCAC^^ 

TNNTNNCCATGATTGGAGGTTTTGTACATTCTGCGTTTCA^ 
20 TTCTGTGGTCCCNATGTC^^ 

ATGCACTGACACCTACTTTATAGGCCTCACTGTTGTTGTCAATAGTGGAGCAATCTGTATG 
GTCATTTTCAACCITCTGTTAATCTCCTATGGAGTCAT^ 

TCAGGAAAAGAGGGGTAAA.GCCTTGTCTACCTGCAGCTCCGGCAGTACCGTTGTTGTCCT 
TTTTTTGTACCCTGTATTTTCATATATGTTAGACCT 
25 CATGACTGTGTTTTATACCATTATCACACACATGCTC 

AATTCAGAGATGAGAAATGCTATAGAAAAACTCTrGGGTAAAAAGTTAACT 
TAGGAGGAGTGTCCGTCCTCATGTAG (SEQ ID NO: 44) 



AOLFR23 sequences: 

30 MAKNNLTRVTEFILMGFM^ 

HI^LLDACYTSVITPQIIATIATGKTVISYGHCAAQFFLmCA 

LLYTVAMNPRLCWSLWGAYVCG^ 

NIEIVIIFFGNFVIIANASVILISYLL^ 

GSGKSLEEDKVVSWYTVVlPMLNPLrY'SLRNKDVKDA (SEQ ID NO: 45) 

.35 

ATGGCCAAGAATAATCTCACCAGAGTAACCGAATTCATTCTCATGGGCTTTATGGACCACC 

CCAAATTGGAGATTCCCCTCTTTCTGGTGTTTCTGAGTTTCT 

AATGTGGGGATGATTATGTTAATCCAAGTAGATGTC 

TCCTGAGCCACCTCTCCCTGCTGGATGCCTGTTACACCTCAGTCATCACCCCTCAGATCCTA 
40 GCCACATTGGCCACAGGCAAAACGGTCATCTCCTACGGCCACTGTGCTGCCCAGTTCTTTT 
TATTCACCATCTGTGCAGGCACAGAGTC 

TGCTGCCATTCGCAACCCACTGCTCTATACCGTGGCCATGAATCCCAGGCTCTGCTGGA 
CTGGTGGTAGGAGCCTATGTCTGTGGGGTGTCAGGAGCCATCCTGCGTACCACTTGCACCT 
TCACCCTCTCCTTCTGTAAGGACAATCAAATAAACT 
45 CTGAAGCXTGCCTGCAGTGACACAGCAAACATCGAGATTGTCATC 

TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCAT^ 

TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCT 

CTGCTGTGGCCCTTTTCTITGGAGCCCTTATCr^ 

TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTrCTATACAGTGGTCATCCCCATGCT 
50 CTCTGATCTACAGCTTAAGAAACAAAGATGTAAAAGACGCCTTCAGAAAGGTCGCTAGG 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



AOLFR25 sequences: 

METGNLTWVSDFWLGLSQTRELQRF^ 
55 LAVLDLCFSSVTAPKMLVDLLSEKKTO 

RYVTVMNTQLWGLWATWVGGFVHSW^ 
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SLLEFLKISNSGLLDVVWFFLLm 

ARPFTPFPMDKLVSIGHTVMTPMLNPM^ (SEQ ID NO: 47) 

ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCI^ 
5 GGGAGCTCCAGCGTTTCCTGTTTCTAATGTTCCTGTTTGTCT 

AACATCCTTATCATCATCACAGTGACCTCTGATTCCCAGCTCCACACACCCATO 
GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTCITC^ 
TGGACCTCCTCTCTGAGAAGAAAACCATCTCTrACCAGGGCT 
CTTCCACTTTTTGGGAGGTGCCATGGTCTTCT^ 
1 0 TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGG 
GGTGGTAGCCACCTGGGTGGGAGGCITTGTC^ 
CCACTGCCCITCTGTGGCCCCAACATTTTGGATAACTTCT 
GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTCCTCAAGATCT 
CTGGATGTCGTCTGGTTCTTCCTCCTCCTGATGTCCTACITATTCATCCT 
GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCAO:CACATCATCGT 
GGTTTCCATGATCTTCGTTCCAAGCAT^ 

TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 
TTGA (SEQ ID NO: 48) 



AOLFR26 sequences: 

MAAKNSSVTEFILEGLTHQPGIIUP^ 

LroFCTSTTITPKMLMSFVSR 

VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIMNLTFCADNLVNHFM 
ELVWIWAVDVGMPIVTVFISYALILSSILHNSSTEGP^ 

I^ILPLEQGKVSSLFYTnW\aNPLIYSLRNKDVKVALRRTLG (SEQ ID NO: 49) 

ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCT^ 
GACTGCGGATCCCCCTCTrCrTCCTGTTTCTGGGT^ 
CCTGGGCTTGATAACCCTGATTGGGCTGAACTCTCACCT 
TTTTTAACCTCTCTTTAATAGATTTCT 

AGTTTTGTCTCAAGGAAGAACATCATTTCCITCACAGGGTG 

CTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCT 

CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCTr^ 

TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 

CTGACCTTCTGTGCTGACAACCTTGTCAATCATTTCATGTGTGACATC 

GCTCTCCTGCAACAGCTCTTACATGAATGAGCTGGTC 

GTTGGAATGCCCATTGTCACTGTCTTTATTTCTT 

CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTT 

GTTTCTCTTTTCnTrGGTTCTGGTG 

GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCG'TO . 

TCTATAGCITGAGGAACAAGGATGTCAAAGTC^ 

TCTTTTCTTAA (SEQ ID NO: 50) 



AOLFR27 sequences: 

MPSQNYSnSEFNLFGFSAITQHLLPILFLLYLLMFLFITLLGNI^ 
SVSEILFTVAITPRMIADLLSTHHSITFVACANQMFF 
YNVLMSPRDCAHLVACTWAGGSVMGMMVTTIW 
SSVIMGVMLVCVTALIGCLFLIILSYWIVAAILRIP^ 

LKPKGLHSMYSDALMATTYTVF^ (SEQ ID NO: 

51) 



ATGCCTAGTCAGAACTATAGCATCATATCTGAATTTAACCTCTT^ 
CCAGCACCTCCTGCCCATCTTGTTCCTGCTGTACCTCCTGATGTTCCT 
GCAACCTTCTCATCATGGCCACAATCTGGATTGAACACAGACTGCACACACCCATGTACCr 
CTTCTTGTGCACCCTCTCCGTCTCTGAGATTCTGTTCACTGTTGCCATCACCCC 
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TGGCTGATCTGCTITCCACCCATCATT 
TTCTCCTTCATGTTTGGCTC 

TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CXTGTGGCCTGTACCTGGGCTGGTGGCTCAGTC 
5 TCCACCTCACTITCTGTGGGTCTAATGTGATCCACCATTTTTTCT 

TGAAGTTGG(XTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTC 
CACAGCCCTGATAGGCTGTTTATTCCTCATCATCCTCTCCT 

TCTTGAGGATTCCCTCTGCCGAAGGCCGGCAGAAGACATTTTCTACGTGTGTATCCCACCT 
CACTGTGGTGGTCACGCACTATAGTTTTGCCTCCn?TTATCTACCTCAAGC 
1 0 ATTCTATGTACAGTGACGCCTTGATGGCCACCACCTATACTGTCTTCACCCCCTTCCTTAGC 
CCAATCATTTTCAGK^CTAAGGAACAAGGAGCTGAAGAATGCCATAAATAAA 
GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ID NO: 52) 



AOLFR28 sequences: 
1 5 MPMnTDVTEFTLLGLTCRQELQVLFFVW 

ADVCFSSNVTPKMLENLLSETKTISYVGCL^ 

YGSKMSRTVCVRLISVXYXYGFSVSLICTLWTC^ 

ITMIVIAGINFIYSI^V^ 

RPTEESVEQGKMVAWYTTVTPMLOT (SEQ ID NO: 53) 

20 

ATGCCTAATTTCACGGATGTGACAGAA 

TACAGGTTCTCTTTTTTGTGGTGTTCCTAGCGGTTTAC 

GGTATGATCATTTTGATTAGCATCAGTCCTCAGCTTC^ 

TCATCTGTCTTTTGCGGACGTGTGCTTCTCCT 
25 TATTATCAGAGACAAAAACCATTTCCTAT^^^ 

TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGCCTTTGACAGGTACATGGCC 

GGCTGCAANCCTCTGCTTTATGGCAGTAAAATGTCTAGGACTGTGTGTGTTCGGCTCATCT 

CTGTGNhWTATGNNTATGGATTC 

ATACTTCTGTGGAAACTTTGAAATCAA 
30 TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATTGTTATTGCTGGAATTAACTT 

CACATATTCCCTCTCGGTGGTCCTCATCTCCTACACrCTCATTGTAGTAGCTG 

TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACTTGACGGCTGT 

TTCTATGTTTTATGGGACCCCCATCTTCATGTATCTCAGGAGACCCACTGAGGAATCCGTA 

GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 
35 TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 

ATGTGAGGCAGTAA (SEQ ID NO: 54) 

AOLFR29 sequences: 
MMSFAPNASHSPVFLLLGFSRAMSYTL^ 
40 GLSVIDMGISWTLPQLIAHLVSHW^^ 

PIJHYALVMNHQRCACLIALSWWSILHTMLRVG 
ASCSDIHSNEIAIFFEGGFLMLGPCALIVL^ 
YGTECVYFQPPFQNSQYQDMVASVMYTAITPLAOT 
(SEQ ID NO: 55) 

45 

ATGATGAGCTTTGCCCCTAATGCTTCACACT^ 

AGCTAACATCTCCTACACTCTCCTCTTCTTCCTGTTCCTGGCTATTTACCTGAC 

TGGGGAATGTGACACTGGTGGTGCTCATCTCCTGGGACTCCAGACTGCACTCACCCATGTA 

TTATCTGCTTCGTGGCCTCTCTGTGATAGACATGGGGCTATCCACAGTTACACTGCCCCAG 

50 TTGCrGGCCCATTTGGTCTCTCATTACCCAACCATTCCTGCTGCCCGCTGCT^ 
CTTTTTCTrCTATGCATTTGGGGTTACAGATACACTTGTCATTGCTGTC 
GCTATGTGGCCATCTGTGACCCCCTGCACTATGCTTTGGTAATGAATCACCAACGGTGTGC 
CTGCITACTAGCCITGAGCTGGGTGGTGTCCATACTGCACACCATGTTGCGTGTGGGACTC 
GTCCTGCCTCITrGCTGGACTGCKjGATGCTGGGGGCAACGTTAACC 

55 TGACCACCGGCCACTTCTGCGAGCCTCnTGTTCTGACATACATrCTAATGAGCTGGCCATA 
TTCirTGAGGGTGGCTrCCTTATGCT^ 
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AATTGGGGCCGCTATTCTACGTTTGCCTTC 

TGTGGATCCCACCTCACCATGGTTGGTTTCCTCTACGGCACCATCATTTGTGTCT 
GCCTCCOTCCAGAACTCTCAGTATCAGGACATGGTGGCITCAGTAATGTATACT 
ACACCTTTGGCCAACCCATTTGTC^ 
5 GCAGGCTGCTTGAATGGGTGAAGGTAGACCCCTGA (SEQ ID NO: 56) 



AOLFR30 sequences: 

MGFI^PMHPCRPPTQRRMAAGNHSTVT^ 
UCLNSQLHTPMYYFI^NI^U^ 
1 0 YMLTVMAYDRYVXXCHPLLYNIMSHHTCL^ 
FCDKi>IMKXSCSSTYDVEMTVITSA 
AAVGMFYGSTAIMYIJCTSTISSLTQENVASVFYTTX^ 
LF (SEQ ID NO: 57) 

1 5 ATGGGGTTCrTGTCTCCCATGCATCCCTGCAGGCCTCCCACCCAGAGGAGAATGGCTGCAG 

GAAATCACTCTACAGTGACAGAGTTCATTCTCAAGGGTTTAACGAAGAGAGCAGACCTCC 

AGCTCCCCCTCmCTCCTCTTCCTCGGGATCTACTTGGTCACC 

ATGATCACTCTAATTTGTCTGAACT^ 

TCTGTCACTCATGGATCTCTGCT^^ 
20 TGTCAGAGAAAAACATCATCTCCTACGCAGGGTGCATGTC 

TTTTGTCATTGCTGAGTGTTACATGCTGACAGTGATC 

TGCCACCCTITGCTITACAACATCATTATGTCTCATCACACCTGCCTGCTGCT 
GGTCTACGCCATCGGACTCATTGGCTCCACAATAGAA^ 
TATTGTGAGCACCTCATCAGTCACTACTTCTGTGACATCCTCCCTCT 
25 CTCTAGCACCTATGATGTTGAGATGACAGTCTTCTrTTCGGCT 
ACGAGCTTAACAGTTCTTGTTTCTTACACCTTCATTCTCT 

CACAGAGGGGAGATCCAAAGCCTTCAGCACCTGCAGCTCCCACCTTGCAGCCGTGGGAAT 
GTTCTATGGATCAACTGCATTCATGTAC^ 

GAGAATGTGGCCTCTGTGTTCTACACCACGGTAATCCCCATGTTGAATCCCCTAATCTACA 
30 GCCTGAGGAACAAGGAAGTAAAGGCTGCCGTGCAGAAAACGCTGAGGGGTAAA 
GA (SEQ ID NO: 58) 



AOLFR31 sequences: 
MGTGNDTTWEFTLLGLSEDTTVCA^ 
35 AFVDIGYSSSVTPVMmSFLRKETSLPV^^ 

LLYSTCMSPGVCnLVGMSYLGGCVNAWTFIG^ 
TFEIIPAISSGSWAWC^VISYrmiTIO 

KSSYSTDQNKWSWYTVAOPMLNPLIYSLRNKEK (SEQ ID NO: 59) 

40 ATGGGGACTGGAAATGACACCACTGTGGTAGAGTTTACT 
CTACAGTTTGTGCTATTTTATTTCTTGTGTTTCTAGGA^ 

AATATCAGCATAATTGTATTGATCAGAAGAAGTCATCATCTTCATACACCCATGTACATTT 

TCCTCTGCCATTTGGCCT^ 

ATGAGCITCCTAAGGAAAGAAACCTCTCTCCCT 

45 CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 
TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCT 
TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATGCTTGGACATTCATTGGCTGCTTATT 
AAGACTGTCCTTCTGTGGGCCAAATAAAGTCAATCACTTTTTCTGTGACTATO 
TGAAGCTTGCTrGTTCCCATGATTTTACTITTGAA^ 

50 ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 
GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCTCCACCTGCACCTCCCACCTCACT 
GCAGTCACTCTGTTCTATGGGACCATTACCTrCATTTATGTGATGCCCAAGTCCAGCTACT 
AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTrAGAATA 

55 AAAATATTTTCTTGA (SEQ ID NO: 60) 
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AOLFR32 sequences: 
MNSLKDGNHTALTGFILm 

AYSSSVTPNMLVNFLVERNTVSYLGCAIQLGSAAFFATVECV^ 
MSTQVSVQLLLVVYIAGFlIAVSYTTSFi^ 
5 SSGSHVWVCVIAVCYimiTILKMRSTEGHHKAFS 

DQNKWSVLYTVWML^ (SEQ ID 

NO: 61) 

ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTa 
1 0 CAGATGATCCAATCCITCGAGTCATCCTCITCATGATCATCCrATCT 
ATTATTCTTATCAGAATTTCITCTCAGCTCCATCATCCTATGTAm 
GGCITITGCTGACATGGCCTATTCAT 

TGGAGAGAAATACAGTCTCCTACCTTGGATGTGCCATCCAGCTTGGTTCAC^ 
TGGAACAGTCGAATGCGTCCTTCTGGCTGGCATC 
1 5 AGTCCACTGCTTTATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACT 
TTTACATAGCTGGTTTTCTCATTGCTGTCTCCT 
GTGGACCAAATCAAGTCAATCATTTTTT^ 
TCTGATATCAGTGTCTCCACAGTTGTTCTCTCATTTTCTTCT 

TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
20 CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACnTCCCACCT 

CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCAACTGACCA 

AAGGTGGTGTCTGTGTTGTACACAGTGGTGAITCCCATGTTGAACCCCCTGATCTACAGCC 

TCAGGAACAAGGAGATTAACK3GGGCTCTGAAGAGAG 

ATGATGCnTGTTATTTTAGTAGAACTTCAj\ATAATGATATTAGATAG (SEQ ID NO: 62) 

25 

AOLFR34 sequences: 

MLEGVEHLLLLLLLTDW^ 
LHLTVLVDDILHRPMCLFLCHLSFL^ 
ECFLYTLMAYDRFLAICCT 
30 DYIFCDIPAMLRLACADTAINELVTFADIGFIALTCFMLIL 
CAAHLTVVIVYYWCTFIYLRPCSQEPL^ 
HKEVQPH (SEQ ID NO: 63) 

ATGTTAGAGGGTGTTGAGCATCTCCTTCTGCTACTrcr^ 
35 AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTrCATTTTGGTGGGC 
ACCACAGCTGGGAGCGCCACTCnTCTTAGCTTTCCTTGTCATCTATCTCCT 
GAAATGGGCTCATCATCCTCACTGTCTrAGTGGACATGCGGCTCCATCGTCCCATGTGCrrT 
GTTCCTGTGTCACCTCTCCTrCTrGGACATGACCATTTCrTGTGCTAT^ 
TGGCTGGCITTCTCriTGGGTAGTAGGATTATCTCCm 
40 TCTTTCCATTTCCTGGGCTG^ 

CCITGCCATTTGTAAGCCCTTACACTATGCTACCATCATGACCCACAGAGTCTGTAACTCCC 
TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTCACTrTrCCAAAC 
CCGGCTGCCCITCTGTGGCCCCAATCGGGTCGACTACATCTrcrGTGACATTCCTGCCATGC 
TGCGTCTAGCCTGCGCCGATACGGGCATCAACGAGCTGGTCACCITTGCAGACATTGGCTT 
45 CCTGGCCCTCACCTGCrrCATGCrCATCCTCACITCCrATGGCrATATTG 

TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTrCTCCACTTGTGCTGCCCACCTCAC 
TGTTGTCATTGTTTACTATGTC^ 

CCCTGGATGGGGTGGTAGCTGTCTITrACACTGTCATCACTCCCTTGCTTAACTCCATCAT 
TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 
50 GTGCAGCCTCACTGA (SEQ ID NO: 64) 



AOLFR35 sequences: 

MEPLNRTEVSEFFLKGFSGYPALEHLIiTLCSAMYLVTLLGOT 
NLSTLDIC^TFWIJVLLVHLLSSRKTISFAVCAIQMCLSI^ 
55 RYHVLMSHRLCVLLMGAAW\n^CLLKSVTEMVISMR^ 
SVSEDFLLAGSnXLPWLAFICLSYLLILAT^ 
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LKPKSKEAfflSDEVFIVLYAMVTT^^ (SEQ ID NO: 

65) 

ATGGAGCCGCTCAACAGAACAGAGGTGTCC^^ 
5 CAGCCCTGGAGCATCTGCTCTTCCCTCTG 

GAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCTGCACACGCCCGTGTACrTC 
TTCCTGGGCAACCTCTCTACCCTGGACATCTGCTACACGCCCACCTTTGTGCCT 
GGTCCACCTCCTGTCATCCCGGAAGACCATCTCC1TTGCTGTCTGTGCCATCCAG 
TGAGCCTGTCCACGGGCTCCACGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCT 
1 0 CCTGGCCATCTGCCAGCCACTCAGGTACCAOT 

CTGATGGGAGCTGCCTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCA 
TGAGGCTGCCCITCTGT^ 

GCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCGA 
CCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCT 
1 5 TCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGCT^ 
GGCTGTAGTGCTGCTTITCTACGGCACCATCATCTrCATGTACnT 

GAAGCCCACATCTCTGATGAGGT<^CACAGTCCTCTATGCCATGGTCACGACCATGCTGA 
ACCCCACCATCTACAGCCTGAGGAACAAGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGG 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 

20 

AOLFR36 sequences: 
MYLVTVLRNLLSILAVSSDSOT 
(XTQMSFLVLFAOVDMFLTVMAYDCFVMCR^ 
WIVLQFTFFKm^ISNFVCEPSQLLKLA 
25 SSDGKYKAFSACGCHIAVVCLFYGTGIGVYLTSAVAPPLKNGMVASVM^ 

LRNRDIQSALWRVCNKTVESHDLFHPFSCVVEK (SEQ ID NO: 67) 

ATGTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATCCrGGCTGTCAGCTCTGA 

ACCCCCACACACCCATGTACTTCITCCTCTCCAACCTGTGCTGGGCT 
30 TTGGCCACGGTTCCCAAAATGATTGTG^ 

GGGGCTGCCTGACACAGATGTCT^ 

GACTGTGATGGCTTATGACTGCITrGTAGCCATCT 

GTGAATCCTCACCTCTGTGTCITCITCGTTTT 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCITCAAGAA 
35 TTGTCTGTGAGCCATCTCAACTTCTCAA 

TTCATATATTTTGATAATACTATGTTTGGTTTTC^ 

TATAAAATTGTCCCCTCCATTCTAAGGATTTCATCATCAGATGGGAAGTAC 
CAGCCTGTGGCTGTCACCT^ 

CCTGACTTCAGCTGTGGCACCACCCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
40 GTGGTCACCCCCATGCTGAACCCm 

CCCTGTGGAGGGTGTGCAACAAAACAGTCGAATCTCATGA 

TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQ ID NO: 68) 

45 AOLFR37 sequences: 

MEKANETSPVMGFVLLRI^AHPEL^^ 

NLSFLJ^ICTTTSSWLVLDSFLTPQETISFSACAVQMAI^FAMAGTE 
LRYSVIMSKAAYMPMAASSWAIGGAASVVHTSIJU 
INVISMEVTNVn^LGWVLFISFSYVFnTT^ 
50 KPKSiGDSMGADKEDI^DKLIPLFYGW^ (SEQ ID 

NO: 69) 

ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGG 

ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTC 
55 GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCAT 
TTCITCCTAGGGAACCrrCTCCriTCCTGGACATCTGOT 
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CCTGGACAGCTTTTTGACTCCCCAGGAAACC 
GCACTXJTCCTTTGCCATGGCAG 

GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCr 
GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCC 
5 GCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCTGTGAG 

CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTITCT 

CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCTCT 
CCTCACCGTGGTGATCGTCTTCTACGGGACCTrATTCTTCATGTATGGGAAGCCT 

10 AAGGACTCCATGGGAGCAGACAAAGAGGATCITO^^ 

GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQID NO: 70) 



AOLFR38 sequences: 

1 5 MYLVTVLRNLLIIIA^ 

LTQMSFFVLFACIEDMLLTVMAYDRFVAI 
IVLQFnTKNVEISl^CDPSQLim^ 

SDRKSKAFSTCGSHIAWCLFYGTGIGVYLTSAVSPPPRNGWASVM^ 
NRDIQSALWR1JRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQID NO: 71) 

20 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATC 

ACCTCCACACCCCCATGTGCTTCITCCTCTCCAACCTGTGCTGGGCTGAC 

TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 

CGGGCTGCCTGACACAGATGTCTTTCm^ 
25 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 

TGAATCCTCACCTTGGTGTCTTCITAGTr^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCITCTTCAAGAATGTGG 
TTGTCTGTGACCCATCTCAACTTCTCAACCITGCCTGTTCT^ 
TTCATATATTTAGATAGTATTATGTTTGGTTTTCTrCCCATT^ 
30 GCTAACAATGTCCCCTCCATTCT^ 

CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATTT^ 

CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCT 
35 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 
MGVKNHSTVTEFLLSGLTEQAELQLPL^ 

LSFLDFCYSSVITPKMLSGFLCRDRSISYSGCmQLFFFCVCVISECYMLAAM^ 
40 LYRVIMSPRVCSLLVAAWSVGFTDAVniGGCILRL^ 
LIFVIGGFNMVATSLTm^ 

SSSLTQEKVSSWYTTVILMLNPLIYSLRNNEVRNAIME (SEQ ID NO: 73) 

ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCTTCTITCAGGATTAACT 
45 CAGAGCirCAGCTGCCCCTCTTCTGCCTCrrCTTAGGAATTTAC^^ 

AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACTTCATACCCCCATGTACT 

TTCCTGAGTAGTTTGTCTTTTTTAGATTTCT 
ATCAGGGTTTTTATGCAGAGATAGATCCAT^ 

TTTTCTGTGTTTGTGTTATTTCTGAATGCTACATGCTGGCAGCCATGGCCT 
50 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCTCTGC 
TGGTGGCTGCTGTCTTCTCAGTAGGTTTCACTGATGCTGTGATCCATGGAGGTTGTATACT 
CAGGTTGTCTrTCTGTGGATCAAACATCATTAAACATTATTTCTGTGACATTGTCCCTCT 
TTAAACTCTCCTGCTCCAGCAC^^ 

AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTIT 
55 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTTTAGCACCTGT 
GCTGTTCTTATGTTTTATGGGT^ 
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ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCTCATGTT 
TTGATATATAGTCTGAGGAACAATGAAGT^ 
AAAATATCTTTATCTCCAGGATAA (SEQ ID NO: 74) 

5 AOLFR40 sequences: 

MSNATIXTAFILTGLPHAPGLDAPIJGIFLVVYVLTVLGN^ 
. FmMWFSTVTWKMLMTLVSPSGRTISFHSCV 
RYTNMMTGRSCALIATC^ 
ANEM\OFVMGLVASGCTVL^ 
10 RPGSRDAmGWAWYTTLTPLFOT (SEQ ID NO: 

75) 

ATGTCCAACGCCACXXTACTGACAGCGTTCATCCT 
TGGACGCCCCCCTCT3TGGAATCTTCCTGGTO 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCrCCACACCCCCATGTACTA<^ 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCC 
CTTGGTGTCCCCAAGCGGCAGGACTATCTCCTTCCACAGCTGCGTGGCT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCT 

GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 
GCCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCT 
ATTTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCT 
GAAACTGGCCTGTGCAGACACCTCAGCC^ 
GTGGCCTCGGGCTGCITrGTCCTGATAGTGCTGTCCT 
GCGGATCCGCACCTCAGAGGGGAGGCA<^ 
GTGGTCCTTTGCTTCTrTGGCCCTGG 
CTTGCATGGGGTTGTGGCCGTTTTCT^ 

ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAA 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 



AOLFR41 sequences: 

MNPENWTQVTSFVLI^^ 

FSFLELLLVTVVWKMLVVIL^^ 

YETDVdNGHVCSQLVIASWLAGFLWVLCPTVI^ 

LUO.VAFMI^TLVLLGSLALTSVSYACILATVLRAPTAAERM 

IRMSEAQSKLLNKGASVLSCirrPLLNPFIFTLRNDKVQQ 

(SEQ ID NO: 77) 

ATGAACCCTGAAAACTGGACTCAGGTAACAAGCT 

ACCTCATACAGTTCCTGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 

CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCTGCACATACAGATGTAC^ 

TTCCTGCGGAATTTCTCCTTC^ 

TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 
TCTACTTCnTTCTAGGCACCACTGACTrCTTC 

CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCC 

TAGTGCTGGCCTCCTGGCTAGCTGGATTCCTCTGGGTCCTTTGCCCCAC 

AGCCTGCCTTTCTGTGGCCCCAATGGTATTGACCACnTCTTTCG 

CAGGCTTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGGC^ 

GTGTTACTGGGCTCACTGGCTCrGACCTCAGTTTCCTATGCCT 

CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTTGCGCCT 

GTGGTGGTCATCATCTATGGCAGTTCCATCnTrCTCTACATTCGTATGTCAGAGGCTCAGTC 

CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCT 

TTCATCTTCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 

CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 

78) 
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AOLFR42 sequences: 

MNPANHSQVAGFVIXGLSQWELRFVFFTW 
GNLSFLDFCYSSITAPRMLVDLLSGNPTISFGGCLTQLFFFHFIGGIKIF 
HYTIiMNQTVCAIXMAASWVGGFIHSIVQIALTIQLPFCG 
5 LELLMVSNNGLVTLMCFLV^^ 

TRPFRTFPMDKAVSVLYTIVTPMLNPAIY^ 
(SEQIDNO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCT 

1 0 GGGAGCTTCGGTTTGTTTTCTTCACT 

AACCTTCTTATTGTGGTCATAGTGACCTCCGACCCACACCTGCACACAACCATGTATTT^ 

CTTGGGCAATCTrrTCTTTCCTC 

TTGACTTGCTCTCAGGCAACCCTACCATITCCTTTGGTGGATGCCT 
TTCCAOTCATTGGAGGCATCAAGATCITCCTGCTGACrGTCATC 
1 5 TTGCCATTTCCCAGCCCCTGCACTACACGCTCATTATGAATCAGACrGTCTGTGCACT 
ATGGCAGCCTCCTGGGTGGGGGGCXrCATCCACTCCA^ 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTTTATTGTGATGTGCCT 
CAAATTGGCCTGCACAGATACCTTTGTCTTAGAGCTTT^ 

GTGACCCTGATGTGTTTTCTGGTGCTTCTGGGATCGTACACAGCACTGCTAGTCATGCTCC 
20 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCITGCATCrACGTCTA 

TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCTGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

25 . 

AOLFR43 sequences: 

MQKPQLLWDATSNGNLVTL^ 

RI^HEPMYLFLAMLSTIDLV^ 

MAFDRFVAICHPLRHASVLTGCTVAKIGLSALTRGFVTTFPIJPF 
30 DIMKLSCTOTRVNVYYGLFIILSVMGVDSLFIGFSYILI^ 
LWYWLIGL^VVHRLGGPTSLIJ^^ 
(SEQIDNO: 81) 

ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCT 
35 CAGCATACTTCCTTTTGGTGGGTATCCCTGGCCT 

TTCCCACTGTGTTTTATGTATGCCITGGCCACCCTGGGTAACCT 

TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCTCTrCCTGGCCATGCTTTCCACTATT 
GACCTAGTCCTCTCCT^ 
GGAGATCGAGTTCAACATTTGCCTGGCCCAG 
40 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCTTTGTC 

GCCATGCITCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCT 
GGGGTTTGTATTCnTCTrCCCACTGCCCTTCATCCTCAAGTGG 

ATACTGTCACACACTCCTTCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACTGACAC 
CAGGGTCAATGTGGTTTATGGACTCTTCATCATCCTCTCAGTCATGGGTG 
45 TCATTGGCTTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCTGTCCT 
GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCT 

CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGGTT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCT 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 
50 NO: 82) 

AOLFR44 sequences: 

MSSCNFTHATFVLIGIPGLEKAHFWVGW 

MLAAIDLALSTSTMPKILALFWFDSREISFEACLTQMFFIHALSA^ 
55 RHAAVLNNTVTAQIGIVAV^ 

NVWGLTAILLVMGVDVMHSLSYFL^ 
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VVHRFGNSLHPIVRVVMGDIYL^^ 
(SEQIDNO: 83) 



ATGAGTTCCTGCAACTrCACAC^^ 
5 AAGCC(^TTTCTGGGTTGGCITCCCCCTCCm 

TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGCCTGCACGCTCCGATGTACCT 

TCTGCATGCTTGCAGCCATTGACCTGGCOT 

CTTTTCTGGTTTGATTCCCGAGAGATTAGCTTTGAGGCCT 

TCATGCCCTCTCAGCCATTGAATCCACCATCCTGCTGGCCATGGCC^ 
1 0 CCATCTGCCACCCACT^ 

CATCGTGGCTGTGGTCCGCGGATCCCTCTTTTTTTTCCCACTGCCT 

TGGCCITCTGCCACTCCAATGTCCTCTCGCACT 

GTTGGCCTATGCAGACACTTTGCCCAATGTGGT^^ 

ATGOKTCGTGGACGTAATGTT^^ 
1 5 AACTGCCTTCCAAGTCAGAGCGGGCCAAGGCCTITGGAACCTGTGTGTCACACATTGGTGT 

GGTACTCGCCTTCTATGT^ 

CTTCATCCCATTGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCT 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

20 

AOLFR45 sequences: 

MIi>SNITSTHPAVFLLVGIPGLEEaLHAWISIPFCFAYTL^ 
MIATTOLVIiSSTTLPKMIA^ 
IJmTVLTGSUTKIGMAAVARAVTmTO 
25 SFNNIYGIAVAMFSVVLDLLFVTLSYWILQ 

SVMHRVARHAAPRVHILLAIFYLLJTPMVNP (SEQ ID NO: 

85) 



TGGAAACAAGAGGTAATCTTTGCAGGTGGGATAGCACAGGTTGAACTCTAATCATATA^ 
30 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 

GGAGCCATGCTTCCCTCTAATATCACCT^ 

TCCTGGTTTGGAACACCTGCATGOT 

CCCTGCTAGGCAACTGTACCCTTCTCnTCATTATCCAGGCT 

ATGTACCTCTTTCTGGCCATGTTGGCAACC 
35 CAAAATGCTTGCCATATTCTGGTTCAGGGATCAGGAGATCAACTTCTTTGCCT 

CAGATGTTCTTCCTrCACTCCnTCTCCATCATGGAGTCAGCAGTGCT 

TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCT 

ATCACCAAGATTGGCATGGCrGCTGTGGCCCGGGCrGTGACACTAATGACTCCACT 

TCCTGCTCAGACGCTTCCL\CTACTGCCGAGGCCCAGTGATTGCCCATTGCTACT 
40 CATGGCTGTGGTAAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATTGCT 

GTGGCCATGTTTAGTGTGGTGTTGGACCTGCTCTTTGTTATCCT 

TCAGGCAGTTCTCCAGCTTGCCTCTCA 

TCrCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCATCTCrTCAG 
TGTAGCCCGCCATGCTGCCC^ 
45 CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 
CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCT 

AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 
ATCTTTGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTCATTCCT 
GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTC 
50 TTGTG^TAGACTCATCACATGGCTAAGGAAGACAAACCTCTCAAAGTGGTATTGTAATCT 
GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 



AOLFR46 sequences: 
55 MNIKHCGWHMmTWLNniEDDDSDFKNFIGQIQGI^GNPHSTTS 
SIU-IXKLYMASPNNDSTAPVSEFLLICFPN 
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LHQPLYYLI^>LLSLU3IVL^ 

YDRWAICHPLRYPSnTDQFVARAVVFVIAIOsrAFVSIJ 
KLSCI)DITFNQLYQFVAGWTLLGSDLIIJVISYSFIIXVV^ 

TVLLVLVITNI^^ (SEQ ID NO: 

5 87) 

ATGAATATAAAACATTGTGGCTGKjCATATGATACATACTTGGTTAAATATAAGGGAGGAT 
GATGACAGTGATTTTAAAAACTTTATTGGACAGATACAGGGCCTCAGTGGAAACCCACACT 
CTACTACGTCTAGAATGTACITITTATGTTTCT 
1 0 TGGGTCTCCAGATTGATCANGAAACITrACATGGCATCTCCCAAC AATGACTCCACTGCCC 
CAGTCTCTGAATTCCTCCTCATCTGCTrCCCCAACl^ 
CTGCCCCTCAGCCTTCTCTTCCT 

CCAGCTGGAGGCCTCTCTGCACCAGCCGCTGTACTACCTGCTCAGCCTCCTCT 
ACATCGTGCTCTGCCTCACCGTCATCCCCAAGGTCCTGGCCATCTTCTG 
1 5 TCGATCAGCTTCCCAGCCTGCTTCCTCCAGATGTTCATCATGAACAGTTTm 

GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 
TACCCGTCTATCATCACTGACCAGTTTGTGGCTAGGK3CCGTGGTCTTTGTTATAGCCCGGA 
ATGCCTTTGTTTCTCTrCCTGTTCCCATGCTITCT 

ATAATCAAGAACTGCATCTGCAGTAACCTGTCTGTGTCCAAACTCTCTTGTGATGACATCA 

20 CITrCAATCAGCTCTACCAGTTTGTGG 

ATTGTTATCTCCTATTCTTTTATATTGAAAGTTGTGC^ 
GGCCAAGGCCTTGAGCACGTGTGGTTCCCACTTCATCCTCATCCTC^ 
TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTCCCCATCCT 
GCTCAACATCCTGCACCACCTCATTCCCCCAGCTCTGAACCCCATTGTTTATGGTGTGAGA 

25 ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 
MSASMTLTHPTAFLLVGIPGLEHIJ^ 
MIAATOLVLSSSALPKML^ 
30 PLHYTKVLTGSUTKIGMAAV^ 

TSFNNIYGIAVAMFIVVLDLLLVILSYIFILQAVLLI^ 

SVMHRVARHAAPHVHILIANFYLIJ^ (SEQ ID NO: 

89) 



35 ATGTCAGCCTCCAATATCACCTTAACACATCCAACTGCC 

GCCTGGAACACCTGCACATCTGGATCTCCATCCCTTTCTGCITA 
CTrGGAAACTGCACTCTCCTTCTCATCATCCAGGCTGATGCAGCCCrCCA 
ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCTGGTCCTTTCCTCCTCAGC^ 
ATGCTTGCCATATTCTGGTTCAGGGATCGGGAGATAAACITCTTTGCCTGT 

40 TGTTCTTCCTTCACTCCTTCTCCATCATGGAGTCAGCAGTGCTGCTGGCCATGG 

CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCTCATCA 
CCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCTTCCT 
GCTGAGATGTTTCCACTACTGCCGAGGCCCAGTGATCGCTCACTGCTACTGTGAACACATG 
GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCTGTGG 

45 CCATGTTTATTGTGGTGTTGGACCTGCTCCTrGTTATCCTGTCTTATATCTT^ 

GCAGTTCTACTGCTTGCCTCTCAGGAGGCCCGCTACAAGGCATTTGGGACATGTGTCT 
ATATAGGTGCCATCITAGCCTTCTACACAACTGTGGTCATCTCTTCAGTCATGCACCGTGTA 
GCCCGCCATGCTGCCCCTCATGTCCACATCCTCCTTGCCAATTTCTATCTGCT 
CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTTGGGA 

50 GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 



AOLFR48 sequences: 
MMVDPNGNESSATYFILIGLPGLEEAQ 
CMLSGmiLISTSSMPKMlAIFWFNS 
55 PI^HATVLTLPRVTKIGVAAVVRGAAIMAPLPVFK 
RVNYVYGLIVESAIGLDSLLISFSYLLK^^ 
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VHRFSKRRDSPIJPVIIANI^ (SEQ ID NO: 

91) 



ATGATGGTGGATCCCAATGGCAATGAATCCAGTGCTACATACITCATCCTAATAGGCCT 
5 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCTTCCCATTGTGCT 

GTGCTAGGTAACTrGACAATCATCTACATTGTGCGGACrGAGCACAGCCrGCATGAGCCCA 
TGTATATATTTCTTTC^ 

AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGT^ 
GATGTTTGCCATCCACTCCTT^^ 

10 GACCGCTATGTGGCCATCTGTCACCCACTGCGCCATGCCACAGTACTTAra 

TCACCAAAATTGGTGTGGCTGCTGTGGTGCGGGGGGGTGCACTGATGGCACCCCTrCCTG^ 
CTTCATCAAGCAGCTGCCCTTCTGCCGCTCCAATATCCTTTCCCATTCCT 
AAGATGTCATGAAGCTGGCCTGTGATGATATCCGGGTCAATGTCGTCTATGGCCTTATCGT 
CATCATCTCCGCCATTGGCCTGGACTCACTrCTCATCTCCTT 

1 5 AGACTGTGTTGGGCTTGACACGTGAAGCCCAGGCCAAGGCATTTGGCACTrGCGTCT 
TGTGTGTGCTGTGTTCATATTCTATGTACCITrC^TTGGATTGTCCA 
GCAAGCGGCGTGACTCTCCGCTGCCCGTCATCTTGGCCAATATCTATCT 
GTGKH'CAACCCAATTGTCTATGGAGTGAAGACAAAGGAGATTCGACAGCGCATCCTTCGA 
CTTTTCCATGTGGCCACACACGCTTCAGAGCCCTAG (SEQ ID NO: 92) 

20 

AOLFR49 sequences: 
MLTFHIW^^ 

LCMLAAIDLVI^TSTffKIX^ 
NPUUISMVLTYTWGRI^^ 
25 GDSRVNNVYGLSIGFLVLILDSVA^ 

UVSSUHRFGQCWPPVHTLIANFYLLPP^ (SEQ ID 

NO: 93) 



ATGCTCACTTTTCATAATGTCT^ 

30 GCTGGAGTCCCTACACGTCTGGCTCTCXATCCCCTITGGCT 

GTGGGGAATGTGACCATCCTGGCTGTGGTAAAGATAGAACGCAGCCTGCACCAGCCCATG 
TACTTTTTCTTGTGCATGTTGGCTGCCATTGACCTGGTTCTGTCT 
ACTTCTGGGAATCTTCTGGTTCGGTGCITGTGACATTGGCCTGGACGCCT 
ATGTTCCTTATCCACTGCTTTGCCACTGTTGAGTCAGGCATCT^ 

3 5 TCGCTACGTGGCCATCTGCAACCCACTACGTCATAGCATGGTGCrCAaTAT^ 
GGTCGTTTGGGGCTTGTTTCTCTCCTCCGGGGTGTTCT 
GATCCGCCTGCGGCTGCCCCTTTATAAAACCCATGTTATCTCCCACTCCTACT 
ATGGCTGTAGTTGCCTTGACATGTGGCGACAGGAGGGTCAATAATGTCTATGGGCT 
ATCGGCTTTCTGGTGTTGATCCTGGACTCAGTGGCTATTGCTGCATCCT^ 

40 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAuAAACCCTGGGGACA 
TTCTCACCTCTGTGCCATCCTGATCTTTTATGTTCCCATTGCT 
ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCCAACITCT 
CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGCACCAAGCAGATCCGAGAGAGCCTTCT 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ID NO: 94) 

45 

AOLFR50 sequences: 
MNLDSFFSFLLKSLIMALSNSSWRL^^ 
WMDPSLHQSMYLFLSMLAATOL^ 
GVLVAMALDRYVMCHPIilHSTILHPGVIGHIGMVV^ 
50 CEHMAVVKIACSETTVNRAY 

CGSHVCVILVFYIPGMFSFLTHRFGHHWHHVHVI^^ 
(SEQ ID NO: 95) 



ATGAATTTGGATTCTTTTTTCT 
55 CAGCrGGAGGCTACCCCAGCCTTCTTTTTTCCT 

CAGCACTGGATCGCACTGCCCCTGGGCATCCTTTACCTCCITGCT 
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CCATTCTCTTCATCATCTG 

ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCACC^ 
TCCTGGTTCGTGCCCAAGAGATTGG^ 

GCATTCTCCTCCATGGAGTCAGGGGTACITGTGGCCATGGCTCT 
5 TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGCACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTC^ 
ATCTTCTGCCAAGCX1ACCATCATA 

TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTGACT 

TGGGCTGGATGTCCTGGCCATTGGTGTTTCCTATGCCCACATTCTCCAGGCAGTGCTGAAG 
1 0 GTACCAGGAAATGAGGCCCGACITAAGOKDCTTTAGCACATGTC 
TCCTGGTCTTCTATATCCCGGGAATGTTCrrCCTrCCT 
CGCCATCACGTCCATGTTCTTCTGGCCATACTGTATCGCCTTGTGCCAC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



15 AOLFR51 sequences: 

MCQQIIJa)CILLIHHL^ 
YIIALLGNTIIVTAIWMDS 
MFFVHLATAVETGLLLTM^ 
mJ>FCGSNVVVHSYCEHIALARLACADPW^ 
20 KTAQLKALSTCGSHVGVMALYYLPGMASIYAAWLGQDVWLHTQVLLADL 
GMRTKQLRERIWSYLMHVLFDHSNLGS (SEQ ID NO: 97) 

ATGTGTCAACAAATCTTACGGGATTGCATTCITCTCATACATCATT^ 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCT 

25 CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCTrCACATCTTTGGCT 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACrCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCT 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGC 
CTTTAGTGCTTGTTTCACTCAGATGTTTTT^ 

30 CTGCTGCTGACCATGGCTTTTGACCGC 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATGACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGGTT 
GTCCACTCCTACTGTGAGCACATAGCnTTTGGCK^AGGTTAGCATGTGCTGACCC 
GCAGTCTCTACAGTCTGATTGGTTCCT 

35 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAA 

40 CTGGGTTCATGA (SEQ ID NO: 98) 



AOLFR52 sequences: 
MLGPAYNHTlVffiTPASFLLVGIPG 
CFLCVIAAVDIVMASSVWKMV^ 
45 AICKPLHYKEOLTPQVMLGMSMAVTIRAVTFM 

IACADPWSSLYSLIGSSLMVGSDVAFIAASYILILRAWDLSSKTAQLKALSTCGS^ 

YLPGMASIYAAWLGQDRTPLHTQVIJLADL^^ 

SNLGS (SEQ ID NO: 99) 



50 ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCnTCCTCCTrGTGGGTA 
TCCCAGGACTGCAATCITCACATCrTTGGCTGGCTATCTCACTGAGTGCCA 
AGCCCTGTTAGGAAACACCCTCATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 
CCCATGTATTGCrTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTATGGCCT 
ACCCAAGATGGTGAGCATCTTCTGCTCGGGAGACAGCTCCATCAGCTTTAGTGCTTGTT^ 

55 ACTCAGATGTTTTTTGTCCACTTAGCCACAGCTGTC 
CTTTTGACCGCTATGTAGCCATCTGCAAGC^ 
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AGTGATGCTGGGAATGAGTATGGCCGTCACCATCAGAGCTGTCACATTCATGACTCCACTG 
AGTTGGATGATGAATCATCTACCT^ 

GCACATAGCITTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCAGCAGTCTCT 
ATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCT 
5 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCT 

GGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATGGCATCCATCT 
CCTGGTTGGGGCAGGATATAGTGCCOT 

GATCATCCCAGCCACITrAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCT 
GGAATATGGAGTTATCTGATGCACTTCCTCTTTGACCACTCCAACCT (SEQ 
10 ID NO: 100) 



AOLFR54 sequences: 

MSDSNLSDNHLPDTFFLTGPGLEAAHFWIAIPFC^ 
m£XLSLTDLAI£STTW^ 
1 5 ICNPLRYTTILNHAVIGRIGFVGLFRSV^ 
NTIWIWGLTVALLAMGLDSIL^ 

SFLTHRFGHHEWKHVHIFLAM^YVLWPYLN^ (SEQ ED 

NO: 101) 

20 ATGTCAGATTCCAACCTCAGTGATAACCATCTTC 
CAGGGCTGGAGGCTGCCCACTTCT^ 

ACTGGTTGGAAATGCTGCCCTCATCCTGGTCATTGCCATGGACAATGCT(^ 

ATGTACCTCTTCCTCT^ 

CAAGATGCTGGCCATTTTGTGGCTCCATGCT 

25 CAGATGTTTTGTGTCCATTCTATCTATC 

TGATAGGTATGTGGCTATCTGTAACCCATTAAGGTATACAACCATTCTCAACCATGCT 
ATAGGCAGAATTGGCTTTGTTGGGCTATTCCGTAGTGTGGCTATTGTCT 
CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATACTGTGAGCAT 
ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCTA^ 

30 TGGCTCTGCTGGCCATGGGACrGGATTCCATTCTCATTGCCATTTCCT 

CATGCAGTCTTTCACC1TCCATCTCATGATGCCCAGCACAAAGCTCTGAGTACCTGTGG 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCrGCCITCTTCT 
TTTGGTCACCACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCT 
TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAGAACCAAGGAGATTC 

35 TCTAAAACTGCTTCACCTGGGGAAGACTTCAATATGA (SEQ ID NO: 102) 



AOLFR57 sequences: 

MSFQVTYMFYLHWTMEKSNNSTLFI^ 

LIHQPMYFFLNYLSLSDLCYTSTVTP^ 

AYDRWAICKPLHYTIIMSRQKasnrillVCCT^ 

KIACSNIHmGLLVIANSGLIALVTFV^LLSYW 

APALFIYIRPVTTFSEDKWAm^Tn^ 

(SEQ ID NO: 103) 



ATGTCATTTCAGGTGACTTATATGTTCTATCTACACTGGACCATGGAAAAAAGCAA 
GCACTTTGTTTATTCTCnTGGGGTTTTCC^ 
TTATTTTTGTTTTGCTACATTGCTATTTGGATGGGA 
GTGCACCCAGCTCATTCACCAACCCA 

TTTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGC^ 
CATTTCCTATAATAACTGTATGATACAACTCT 

TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCC 

CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACTGGGGGA 

TTTATACATTCTGCCAGTCAGTTTCTTCTCAC^ 

GATAGATCACTACTTCTGTGATGTGTATCCTTTGCTGAAACT 

TGATAGGTCTCITAGTCATTGCrAATTCAGGCTrAATTG 

TTGTTGTCITATGTTTTTATATTGTATACCATCAGAGCATACT 
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AAGCTCTTGCCACTTGT 
TTCATTTACATTAGACCGGTCAC^ 

CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCrGAGAAACACA 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAACTI^ (SEQ 
5 ID NO: 104) 



AOLFR58 sequences: 

MFSMTTEALNNFALGCTNLLMTMIPQIDL^ 
VLLGLSQOTNVQErWWFLFVYIAWGGNMLI^ 
1 0 TPKMIVDSLYVTKTISFEGCIVMQ 

CGILMGVAWTGGLIJISmQILFTFQLPFCGPNVINHFMCDL^ 
HCIINFSLLLVSYAVILLSIJ^^ 

AIFYIILNPLLNPLIYTFRNKEVKQAMRRIWN^ (SEQ ID NO: 105) 



1 5 ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTA 
TGACTATGATACCACAAATTGATCT^ 
CATGATCCCTGTTGGAGCTTTCATCTITTC 
ACTGAGTTTGT(XTCCTGGGA 

TATTTTTGTrTGTCTACATrGCAACTGTTGGGGGCAACATGCTAA 
20 AGCAGCCCTGCTCTTCTGGTGTCT^ 
TGCGTGCTTCTCATCTGTC 

ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCTTTGCTGAACAOT 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

25 GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCA 

TGTCATCAATCACTITATGTGTGACTrGTACCCGTTACTGGAGCTTGCCTGCACT 
ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACT^ 
TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCT 
GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTC 

30 TATTTGTATATACACGACCTCCATCTGCTITrTCCCTTGACAA^ 
ATCATCTTAAATCCCTTGCTCA^ 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 



35 AOLFR59 sequences: 

MGDWNNSDAVEPIFILRGFPGLEYVHSWLS 

SILAVNDLGMSI^TLPTMLAVLWIJ^ 

PLHYPTILTNSVIGKIGIACLIJ^ 

RTNSIYGLCWIATLGVDSIFILLSYVLILNTVIJ^ 
40 MVHRFGKmSPIVHILMAD (SEQ ID NO: 

107) 

ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTCT 
GACTGGAGTATGTTCATTCTTGGCTCTCCATCCTCTTCTG 
45 ATGGGTAATGTTACCATCCTGTCTGTCATTTGGATAGAATCCTCTCTCCATCAGCCCATGTA 
TTACTTTATTTCCATCnTAGCAGTGAATGACCTGGGGATGTCCCTGTCr 
TGCTTGCTGTGTTATGGTTGGATGCTCCA 

GTTCTTCATCCACACATTCACATTCCTGGAGTCCTCAGTGTTGCTGGCCATGGCCm 
GTTTTGTTGCTATCTGCCATCCACTGCACT^ 
50 AAAATTGGTTTGGCCTGTTTGCTACGAAGCTTGGGAGTTG 

GAGACACTATCACTACTGCCATGGCAATGCCCTCTCTCACGCCTTCTGT^ 

GTTCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCmG 

TTGCCACACTAGGTGTGGATTCAATCnTCATACTTCTTTCTTAT 

GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACTCAACACATGTGTATCCCATA 
55 TCTGTGTGGTGCTTATCTrcrTTGTGCCAGTTATTGGGGTGTCAAT 

AAGCATCTGTCTCCCATAGTCCACATCCTCATGGCAGACATCTACCTTCTTCTTC 
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CCTTAACCCTATTGTCTATAGTGTCAGAACAAAGCAGATTCGTCT 
TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 

5 MFII>NDTQFHPSSFLIXGIPG 

MLATTDVGUSTATPKMLGnW^ 
PLQYSAILTNKWSVIGLGVFVRAIJFV1P 
IYGLCAICNLWDITVIALSYVHILCAVFRLPT^ 
FGRNWRYIHILLANLYVVWPMLNPVIYGVRTK^ 
10 (SEQ ID NO: 109) 



ATGTTCCTTCCCAATGACACCCAGTTTCACC^ 
ACTAGAAACACTTCACATCTGGATC 

ATAGGGAACTTCACTATTCTACTTGTGATCAAGACTGACAGCAGCCT 
1 5 TCTACTTCCTGGCCATGTTGGCCACCACTGATGTGGGTCrCTCAACAGCT 
GATGCTTGGAATCTTCTGGATCAACCT^ 
ATGTTTTTTATCCACAACTTCACA 

ACAGCTATGTGGCCATCTGCAATCCACTCCAATATAGCGCCATCCTCACCAACA^ 

TTCTGTGATTGGTCTrGGTGTGTTTGTGA 
20 TTATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTACT 

GGGTCTTGCTCATCTATC^ 

TTTGTAATCTGGTGTTTGACATCACAGTCA^ 

GTTTTCCGTCITCCT^^ 

GTGTGTAATCCTTGCCTrCTA^ 
25 GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 

GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 

ATTATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTGA 

(SEQ ID NO: 110) 

30 AOLFR61 sequences: 

MSIINTSYVEITTFFLVGMPGLEYAHIWISPICS 

AMSDLGLSLSSLPTVI^IFLJ^APETSSSACFAQE 

SILTTVRVAQIGIWSFKSML^^ 

GFFGALCLMVDFILIAVSYTLILKTWGL^SKKEELKALNTCV 
35 HVSPLINVLMANVLLLVPPLMOIVYCVKTKQIRX^ (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCATATGTC^ 

GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCT^ 
CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCT^ 
40 ACTATTTTCTTTCCATGCT^ 

GTGTTAAGCATCTTCCTGTT^ 

ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCA 
GATTCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAG 
CCAAATAGGGATAGTATTCTCCTTT^ 
45 TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCll'l'rriGGAGCA 
CTCTGCCTTATGGTAGACTTTATTCTCA 

ACCGGGAArTGCATCCAAAAAGGAGGAGOTAAGGCTCTCAATACT^ 
TGTGCAGTGATCATCnTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTT^ 
50 GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCT 
TGAAACCAATTGTTTATTGTG^ 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

55 MFYHNKSIFHPVTFFLIGPGLEDFHMWISGPFCSVYLVAIXGN 
AILSTIDLAI^ATSWRMLGIFWFDAHEINYGACVAQMFLIHAFT 
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APLHYATILTSLVLVGISMCIV^ 

NGIYGLFWSFFVLNLVLIGISYVYTLRAWRLPSHDAQI^^ 

HRFGHQPGYIHILVANLYLOT^ (SEQ ID NO: 1 13) 

5 ATGTTTTATCACAACAAGAGCATATTTCACCCAGTCACATTTTTCCT 
TCTGGAAGACTTCCACATGTGGATCTCCGGGCCTITCT^ 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 
CTACTTCCTGGCCATTCnTrCCACTATTGATT^ 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATGGAGCTTGTGT^ 
1 0 GTTTCTGATCCATGCCTTCACTGGCATGGAGGCTG 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 

GGGCATTAGCATGTGCATTGTAATTCGTCCCGTTTTACTTACAOT 

TCTACCGCCTACCCITITGTCAGGCTCACATAATAGCCCATTCCT 

CATTGCAAAATTGTCCTGTGGAAACATTCGTATCAATGGTATCTATGGGCll 
1 5 CTTTCTTTGTTCTGAACCTGGTGCTCATTGGCATCTCGTATGTT^ 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 

GAGTCATCTGTGTTTTCT^^ 

CAAATACCAGGTTACATTCACATTCTTGTTGCCAATCTCTATTTGAT^ 
CAAC<XCATCATTTATGGGGTGAGGACCAAACAG^ 
20 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 
MSnNTSYVEITTFFLVGMPG 

AMSDLGLSL^SLPTVLSIFLFNAPEISSNACFAQEFFmGFSVLESSVLLIMSFDR^ 
25 ILTTVRVAQIGrVTSFKSMLLV^ 

GFFGALCLMVDFILIAVSYTLILKTVLGLASKKEQLKALNTCV 

HVSPLINVnjVEANVLLLVPPLTNPrW (SEQ ID NO: 115) 

ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTrClTGG 
30 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATOT 
CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCTTGCATGAG 
ACTATTTTCTTTCCATGTTGGCT^ 

GTGTTAAGCATCTTCCTGTTCAATGCTCCTGAAATTTCATCCAATGCCT 

ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGT 
35 GATTCCTAGCCATCCACAACCCTCTGAGATACACCTCAATCCTGACAACT 

CCAAATAGGGATAGTATTCTCCTTTAAGAGCATC 

TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACT 

TGTCATGAAGTTGGCCTGTTCT^^ 

CTCTGCCTTATGGTAGACITrATTCTCATTGCT 
40 ACTGGGAATTGCATCCAAAAAGGAGCAGCTTAAGGCTCTCAATACTTGTGTTTCA^ 

TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACXGCTTTGCCCG 

GCATGTCTCTCCCCTCATTAATGTTCT 

CGAACCCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTA^ 
GTGTCAACGGAAGATTTAA (SEQ ID NO: 116) 

45 

AOLFR64 sequences: 
MTILLNSSLQRATFFLTGFQGLEGLHGW^ 

MLAVTDLGLCLSTLPTVLGIFWFDTREIGIPACFTQLFFIHTLSSMESSV^ 
HDSTVLTPACWKMGLSSVIJISALLILPLPFLLK^ 
50 HIYGLFWACTVGVDSLLIFLSYALILRTVLSIASHQERLRALNTCVSffl 

HRFGEHLPRVVHLFMSYVYLLWPLMNPIT^SIK (SEQ ID 

NO: 117) 

ATGACAATTCTTCTTAATAGCAGCCTCCAAAGAGCCACT^ 
5 5 GTCTAGAAGGTCTCCATGGCTGGATCTCTATTCCCTTCTGCTTCATCTACCT^ 

TTGGGGAACCTCACCATTCTCCACGTCATITGTACTGATGCCACTCTCCATGGACCCATGT 
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actatttcttgggcatgct 

gtgctgggcattttctggtttgataccagagagattggcatccctgcctgm 
tcttc1tcatccacaccttgtcttcaatggagtcatcagttct 
cgctccgtggccgtctgcaacccactgcatgactccaccgtcctgagacct^ 
5 tcaagatggggctaagctc^gtgcitagaagtgctctcct 
ctgaagcgcttccaatactgccactcccatgtgctgg 
gatcatgaagctggcctgctctagcatcattgtcaatc 
gcctgcaccgtgggtgtggactccctgctcatctttctctcatac^^ 
cgtgctcagcattgcctcccaccaggagcgactccgagccctcaacacctgtgtctct 
atctgtgctgtactgctcitctacatccccatgattg 
tgaacatctgccccgcgttgtacacctcitcatgtcctatgtgtatctgct 
ttatgaaccccatcatctacagcat^^ 

gtttcagtttataaagtcacttaggtgtttttggaaggattaa (seq id no: 118) 



AOLFR65 sequences: 

MAGRMSTSNHTQFHPSSFLLLGPGLEDVH^ 

YYFIAMU)SIDLGLSTATIPKMLGIFWFN^ 

AIC^IJRYHTMIL^^ 

IKVNIRFGLGMSLLIXDVILIILSY^^ 

THRFGHNIPQYIHIIIANrLYVN^PAIOT (SEQ ID NO: 1 19) 



ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCTTCTTCATTCCT 

GGGTATCCCAGGGCTAGAAGATGTGCACATTTGGATC^ 

CTTGTTGCACTCCTGGGAAACACTGCTCTCTTC 

ATGAGCCTATGTACTACTTCCTGGCCATGTTGGATTCCATTGACCTGGGOT 

CACCATCCCCAAAATGTTGGGCATCTrCTGGTTCAATACCAAAGAAATATC^ 

TGCCTTTCTCACATGTTCTTCATCCATTTCTT 

CATGGCCTTTGACCGCTACATTGCCATTTGCAAACCrcrTCGGTACACCATGA 

GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGG 

ACTGGTGTTTCTCCTTCra 

GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 

CCTTGGCAACATATCTCTCTrGTTACTGGATGTTATCC^ 

TCCTGTATGCTGTCITCTGCCTGCCCTCCT 

GGTTCTCATATTGGTGTTATCTT^^ 

TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTG^ 
TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 
TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 



AOLFR66 sequences: 
MSFLNGTSLTPASFILNGIPGLEDVHL^ 
ALLSFTDVIMCTSTIJNTLFILWF^ 
CTPIilYAmTNSVIAKAGFLTFLRGVMLVff 

VRVNAIY GLIVALLIGGFDILCITISYTMILQA WSI^SADARQKAFSTCT 
TFFTHHFGGHTIPLHIHnMANLYLIi^PTM (SEQ 
ID NO: 121) 



ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTrCATTCATCCTAAATGGCATCCCTG 
GTTTGGAAGATGTGCATTTGTGGATCTCCT^ 

ACAGGGAACTTCGGCCTTATGTACCTCATCTACTGTGATGAGGCCTrACACAGACCT 

ATGTCTTCCITGCCCTTCITTCCrrCACAGATGTGCTC 

ACTCTCnTCATATTGTGGTTTAATCTCAAGGAGATTGATTTT 

GTTCTTTGTGCACACCrTCACAGGGATGGAGTCTGGGGTGCTCATGCTCATG 

CACTGTGTGGCCATCTGCTTCCCTCTGCGTTATGCCACCATCCT 

TAAAGCTGGGTTCCTCACTTTTCTrAGGGGTGT^ 

CCAAGCGCCTTCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATGTC 
TGTGGCCAAGATATCTTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 



-110- 



WO 01/068805 



PCT/US01/07771 



CTGCTGATTGGGGGCITTGATATCCTGTC 

AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAGGCCTTCAGCACCTGCACTGCCCAC 
TTCTGTGCCATAGTCCTCACCTATGTTCCAGCCTTCTT^ 
GGGACACACCATTCCTCTACACATACATATTATTATGGCTAATCTCT 
5 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCTTTCTTAAGGGAAAGGACAATTCTCATAACTTTTAA (SEQ ID NO: 122) 



AOLFR67 sequences: 
MSGDNSSSLTPGFFILNGWGLEATH^ 
1 0 LLSFTDVTLCTTMVPNMLC^^ 

CYPIJR^YATILTNPVIAKAGIATFIJR^ 
FKVNAIYGLMVALLIGWDICCISVSYTMLQAVMSL 
FTFFTHRFVGHNIPNHn^ 
(SEQ ED NO: 123) 

15 

ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCT 
GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGT^ 
GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 
ACTACTTCCTGGCCCTGCTCTCCTTCACTGATGTCACCTTGTGCACCACCATGGTACCT 

20 ATGCTGTGCATATTCTGGTTCAACCTCAAGGAGATT 

TGTTTTTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCT 
CCGCTATGTGGCCATCTGCTACCCOT 
CCAAGGCTGGTCTTGCCACCTTCTTGAGGAATGTGA 
ACCAAGCGCCTGCCCTATTGCCGGG 

25 CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTGA^TGCTATTTA 

TCTCCTGATTGGTGTGTTTGATATCTGCTGTATCTCTGTATCTTACACT 

CTGTTATGAGCCTGTCATCAGCAGATGCTCGTCACAAAGCCTTCAGCACCTGCACATCTCA 

CATGTGTTCCATTGTGATCACCTATGTTGCTGCT 

AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCTrTATCTGCTACT 
30 CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACTTGGAGACAAGGTTAGTTTTACCT (SEQ ID NO: 124) 



AOLFR68 sequences: 

MTTHRNDTLSTEASDFLLNO^^ 
35 YYLI^LI^LIJ)r/LCLTVIPKVLTIFWFDLI^ 
VAICHPLRYPSHTDHFVVK^ 
DDVTINHLYQFAGGWTLLGSDLILIF^ 

LWVLTHVAKKKVSPDWVLL^ (SEQ ID 

NO: 125) 

40 

ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCT^ 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCX 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCTGGCTGGAGGCCTCTCT^ 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCTGGACATCGTGCTCTGCCTCACTG 

45 CCCAAGGTCCTGACCATCTrCTGGTTTGACCTCAGGCCCATCAGCTrCCCTGCCT 

CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGOT 
ATCCTTTCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACT 

50 ATATGTCTGTTTCCAGACTCTCCTGCG 

GGAGGCTGGACTCTGCTAGGATCTGACCTC 

GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTTCATGCTCATCCT^ 

GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTrGCTCAATGTTCT 
55 CCTGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 
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AOLFR69 sequences: 
MSYSIYKSTVNIPLi>HGWHSFCH 
TIFFFLFLAIYIJrrm 
5 KVISFLGC^AQVFLACSFGTTECFLLAAMAYDRYVAIYNPLL^ 
LHATIHTVATFSLSFCGANEIRRWOT 
lALLKMYSAEGRRKWSTCGAHLTGVSIYYGTILFMY^^ 
IYSIJWKDVKDSMKKMFGKN^ (SEQ ID NO: 127) 



1 0 ATGTCGTACAGTATATACAAGAGCACAGTTAACATCCCCTTGAGTCATGGTGTTGTTCATT 

CTTTTTGTCATAATATGAACTGTAACITrATGCATATCTTCAAG 
. ATGAAGAATGTCACTGAAGTTACCITATTTC 

TGCAGACTATCTTCTTCTTCCTGTTTCTAGCAATCT 

GGACTGATTITAGTGGTCATTAGGGATTC^ 
15 GTATGTTGTCITCTGTGGAT^ 

TTTACGACAAAGAATAAAGTCATTTCATTCCnnrGGATGTGTAGCAC 

GTAGTTTTGGAACCACAGAATGCTTTCTCTrc 

CATCTACAACCCTCTCCTGTATTCAGTGAGCATGTCACCCAGAGTCTACATGCCACT 
AATGCTTCCTATGTTGCTGGCATTTTACATGCTACTATACATACAGTGGCT 

20 ATCCTTCTGTGGAGCCAATGAAATTAGGCGTGTCTTTTGTGATATC 
TTTCTTATTCTGACACTCACACAAACCAGCTTCTACTCTTCT 
CTGGTCACTATCCTGATTGTTCTGATCTCCTATGGTTTGATTCTGTTC 
GTATTCTGCTGAAGGGAGGAGAAAAGTCTTCTCCACATGTGGAGCTCACCTAACT 
GTCAATTTATTATGGGACAATC^ 

25 GACCATGACATGATAGTGTCAATATTTTACACCATTGTGATTCCCTrGCTGAATCCCGTCAT 
CTACAGTTTGAGGAACAAAGATGTAAAAGACrCAATGAAAAAAATGTTT 
GGTTATCAATAAAGTATATTTTCATACTAAAAAATAA (SEQ ID NO: 128) 



AOLFR70 sequences: 

30 MDSTFTGYNLYNLQVKTEMDKI^SG 

YIJTLIGNLGLVVLVffiDSWIJfflSJPMYW 

TQMLIJ?VTFGTTECFLIAAMAYDHWAIYNPLLYSVSM 

TFSI^FCGSNEIRHWCDMPPLLAISC^DTHTNQ 

KGRQKAFSTCGSHLTGVTIYHGmVSYMRPSSSYASDHDIIVSIFY^ 
35 KAVKKMLKLVYK (SEQ ID NO: 129) 



ATGGACTCCACTTTCACAGGCTATAACCTTTATAACCTGCAAGTAAAAACTGAAATGGACA 
AGTTGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACT GAAG TCACCA 
TGTTTATATTGACAGGCITCACAGATGATTTTGAGCTGCAAGT(nTCCT 
• 40 TTTGCAATCTATCTCTTTACCITGATAGGCAATTTAGGGCT 
ATTCCTGGCTCCACAACCCCATGTATTATT^ 
TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGC 
CATTTATCGGATGTGCAACACAGATGCTTCITTTTGTTACT^ 
CTCTTGGCTGCAATGGCTTATGATCACTATGTAGCCATCTACAACCCTCTCCT 
45 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCTACGTTGCTGGCATT^ 
ATGCTACTATACATATAGTGGCTACATTTAGCCT^ 
GCATGTCTTTTGTGATATGCCT^ 
AGCHTCTACTCTITCTACTTTGT 

TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATGCATTCTGCTAAG 
50 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATOT 

AGTTATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 
ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 
AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 
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AOLFR71 sequences: 

MGRRNNTNVPDFILTC^ 

LSFIDI^YSTVITPKTlJ^SrLLTSNYISFM 

PVMSKRLCCALVTGPYVISFmSFWVV^ 

5 MmnAGSTiJvivsL^ 

SYSLGRDQVASVFYTIVIPM^ 131) 

ATGGGTAGAAGAAATAACACAAATGTGCCTGACnTCATCCTrACG 

AAGAGGTCCAGATGGCCCTCTTTATACTATTTCTCCTGATATACCT 
1 0 AATGTGGGGATGATATTGATAATCCGCCTC^ 

TCCTTACTCACTTGTCATTTATTGACCTC 

GCGAACTTACTGACTTCOAACTATATTTC^ 

TGTCTTCirGGGAGCTGCTGAATGTTTTCTTCTCTCATC^ 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTC 
1 5 ACTGGGCCCTATGTGATTAGCTTTATCAACTCCTTTGTCAATGT^ 

TGCATTTCTGCGACTCAAATGTAGTTCGTCACITITr 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTTC 
TGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCrCTACCATCCT 
ATTAATTCCACITCAGGAAAGCAGAAAGCTTTGTCTACTTGTGCCT 
20 TCACCATCTTTTATGGAACTATGATTTTTACTTATTTA 
GGAAGGGATCAAGTGGCTTCTGTTTTTTATACT 

TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCrCATTAGAGTCATGCAGAGAAGACA 
GGACTCCAGGTAA (SEQ ID NO: 132) 



25 AOLFR72 sequences: 

MAPENFITlVTEFILTGVSSCPELQIPLFLWLVLYGLTMAGNLGm^ 

AIJNLGNSTVIAPKMLINFLVKKKTTSFYECATQLGGFL^ 

YMVWSRRLCLLLVSLTYLYG 

TVVFISAATNWGSLITV^VSYFNIVLSEXtCSS^ 
30 RSNHSLDTDDKMASVFYTLVIPMLNPLIYSLRNKDV^ (SEQ ID NO: 

133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTTACAGGTGTCTCTA 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCITrCTGGTGCrCTATGGGCT 

35 GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTC 

TCCTGCAACATCTGGCTCTCATTAATCTTGGTAACTCTACTGTCATTGC 
ATTAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCC 
GGTTCTTGTTCTTTATTGTATCGGAGGTAATCATGCTGGCnTrGATGGCCTGTGACCGCT 
GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCT 

40 GGTCTCCCTCACATACCTCTATGGCrTTTCTACAGCTATrGTGGTTTCAT 

CTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACTGTGATAATGTTCCTCT 
GCATTATCTTGCTCTGATAOT 
ATGTGGTTGGTTCCTTGATTATAGTTCTAGTATCT 
AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTTTTCTACCr 

45 CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGAAGT 

ATTGGATACTGATGATAAGATGGCTTCTGTGTTTTACACGTTGGTAATTCCTATGCT 
CCCTTGATCTACAGCXITGAGGAATAAGGATGTGAAGACTGCTCTACAGAGATTCATGACA 
AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 



50 AOLFR73 sequences: 

MNHVVKHNHTAVTKVTEF1IMGITDNP 

jVTVTIT^RHLSITDLGYSTVIAPKMLVN^ 

AICKPLLYVHMAEKVLWVLVIWYLYSTFVSLFL^ 

NELELIILIFSGCNLLFSLSIVLISYMF 
55 QPKJSSHTLAIDKMASVFYTLLIPMLNPLIYSLRNKE (SEQ ID NO: 135) 
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ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTG 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCT 
TCTGGTCACAGTGATAGGCAATCTGGGCA^ 
CACACCCCCATGTACTTTTTCCTTAGACATTTGTCAATC^ 
5 CATTGCCCCGAAGATGTTAGTAAACTTCATAGTGCACAAAAACACAATTTCT^ 
TATGCCACTCAGCTAGCATTCTTTGAGATTTTCATCATCT 

AATGGCCTATGATCGCTACGTAG(XATCTGTAAACCT 
GAGAAAGTACirTGGGTGCTGGTAATTGTTCCCTATCTCT 
TCTCACAATTAAGTTATTTAAACTGTCCTTCTGTGGCTCAAACATAATCAGCT 
1 0 GTGACTGTATCCCTCTGATGTCCATACTCTGTTCTGACACAAATGAATTAGAATTA^ 
TTTGATCTTCTCAGGCTGTAATTTGCTCTTCTCCCT 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCTC 
TGTAGCTCTCATCTGACAGTGGTGATCATGTTCTATGGGACATTGTTAT^ 
AOXAAGTCCAGTCATACTTTC 
1 5 ATTCCTATGCTGAATCCGTTGATCTACAGC 

AGAGAACITTAACCAATCGATTCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 

MEQHNLTTVTsJEFILTGTO 
20 lAFMDLGYSTWGPKMLVNFVVDKNTI^ 
LYTVIMSRRVCQVLVAIPYL^^ 
IIJFAAIDLISSLLIVLLSYLLILVAIIJIMNSAGRQK^ 

SFDTDKVASIFYTLVPMLNPLra (SEQ ID NO: 137) 



25 ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTTAC^ 

GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCTCAGTGATGG 
GCAATTTGGGCATGATTGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCT 
TTTTCTCAGACATCTGGCTTTCATGGAT^ 
TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCITAT^ 

30 TTTCTTTCTTGTGTTCATTGGTAGTGAACT^ 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 
GCTGGTAGCAATCGCITACCTCTATTGCACATTCATTTCT^^ 
TTACTTTATCCTrcrGTGGCTACAACGTCATTAGTCATTTCT 
TTACCTTTGCTTTGTTCAAATACACATGAAATTGAATTGATAATTCT 

35 TGATITGATTTCATCTCTT^ 

CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTGGAG 
GTCATAGTGTTCTATGGGACTTTGC111TCATGTACGTGCAGCCCAAGTCCAGTCATTCCTT 
TGACACTGATAAAGTGGCTTCCATATTTTACACCCTGGTTATCCCCATGTTG^ 
TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAA 

40 TAATATTTTTGTTTAA (SEQ ID NO: 138) 



AOLFR75 sequences: 

MEGKNQTNISEFLLLGFSSWQQQQVLLFALF^ 
NLSLVDLCLPSATWKMLLMQTQTQTISYPGCIAQMYF 
45 CHPLHYSTMAIJRLCASLVAAPWVIAILNPL^ 
TSLNQLSVLAWGUFVWSVCILVS^^ 

GVYMSPLSNHSTEKDSAASWMWAPVLNPFIYSLRNNELKGT^ 
GGRGGWMRSGDRDHPG (SEQ ID NO: 139) 

50 ATGGAAGGGAAAAATCAAACCAATATCTCTGAATTTCTCCT 
AACAACAGCAGGTGCTACTCITTGCACTTTTCCTGTGTCT 
AACTTACTCATCITGCTGGCCATTGGCrCGGATCACTGCCTTCACACACCCA 
CCTTGCCAATCTGTCCTTGGTAGACCTCTGCCrrCCCrrCAGCCACAG^ 
TGAACATCCAAACCCAAACCCAAACCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 

55 CTGTATGATGTTTGCCAATATGGACAATTTTCTTCTCACAGTGATGGCATATGACCGTTAC 
GTGGCCATCTGTCACCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCTCTCT 
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GGTAGCTGCACCITGGGTCAT^ 

ATCTGCACTTCTGCTCTGATAATGTTATCCACCATTTCITCrGTGATATCAACTCT 
CCTCTGTCCTGTTCCGACACCAGTCnTAATCAGTTGAGTC 
TCTITGTGGTACCTTCAGTGTGTATCCTGGTATCCTATATCCTC^ 
5 AAAGTCCCirCTGCCCAAGGAAAACTCAAGGCTTTCT 
GGTCATTCTTITCTATG^ 
ACTGAAAAAGACTCAGCCGCATCAGTCAT^ 
TCATTTACAGTTTAAGAAACAATGAACT^ 

CGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA 
1 0 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 

MENNTEVSEFILLGLTNAPELQWLFIM^ 

GIGYSSAVTPKVLTGLLmDKAISYSACAAQMFFCAWATVENYLLSSMAYD 
1 5 TTTMTTRVCACLAIGCVVIGFLNASIQIGDTFRLSF 
VLISSFNVFFALLVTLISYL^ 

DTDK1AS W YTMIIPMLSPIWTLRNKD VK^ SVF (SEQ ID NO: 141) 



ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCTTGGTCTAACCAATGCGCCAGAA 

20 CTACAGGTTCCCCTCITrA^ 

GGGGATGATCATATTAATCCTGCTGGACTCTCATCTCCACACTCCCATGTAUl 1 1 1 lTCTCA 

GTAACCTGTCrCTTGCAGGCATTGGTTACrCCTCAGCTGTCACTCCAA^ 

GTTGCTTATAGAAGACAAAGCCATCTCCTACAGTGCCTG^ 

GCAGTCTTTGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCTA 
25 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 

TATAGGCTGTTATGTCATTGGTTTTCTGAATGCTTCTATCCAAA 

TCTCITrCTGCATGTCCAATGTGATTCATCACTTTTTCT 

CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCITGTTOT 

CTTTTTTGCACXrCTTGTTACCTTC 
30 GCACACAGGTAAGGGATACCAGAAGCCTTTATCTACCrre 

TTCTTATTTTATATAACTGTCATCATC 

CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGTCT 
ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 

35 

AOLFR77 sequences: 

MGDVNQSVASDFILVGIJ^SHSGSRQLLFSLVAV 

QLSLFDIGCPMVTIPKMASDFLRGEGATSYGGGAAQIFFLTLMGVAEGV1X 
QPLQYPVDVOOIQVCLIMMGSSWWG 
40 DTCAYEMALSTSG\amMLPI^LL\TSYGHVLQAVLSMRSEEARHK^ 
AWMYMVTCAYHSPQQDNWSLFYSLVTPTLN^ 
(SEQ ID NO: 143) 

ATGGGGGATGTGAATCAGTCGGTGGCCTCAGACTrCATTCTGGTGGGCCTCTTCAGTCACT 
45 CAGGATCACGCCAGCTCCrCTTCTCCCTGGTGGCTGTCATGTTTGTCATAGGCCTrCT 

AACACCGTTCTTCTCTTCTTGATCCGTGTGGACTCCCGGCTCCACACACCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCATGGTCACCATCCCCAAGATGGCA 
TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCTCAAATATTCT 
TCCTCACACTGATGGGTGTGGCTGAGGGCGTCCTGTTGGTCCTCATGTCTTATGACCGTTA 
50 TGTTGCTGTGTGCCAGCCCCTGCAGTATCCTGTACTTATGAGACGCCAGGTATGTCTGCTG 
ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTG 

CTGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 

TGATCCTAATGCTCCCTCTTTCCCTCATCGCCACCT^ 
55 CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCTGCTCCTCGCACATCA 
CGGTAGTGGGGCTCITrTATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCGCCT 



-115- 



WO 01/068805 



PCT/US01/07771 



CAGTCCACAGCAGGATAACGTGGTTTCCCT . 
CCCCHTATCTACAGTCTGAGGAATCCGGAGGTO 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ID NO: 144) 

5 AOLFR78 sequences: 

MSPDGNHSSDPTEFVLAGI^NLNSAR^ 
FLGM^CLEILLTS\WKMLSN 

PLRYPLLMSGAVCFRVALACWV GGLWVLGP WAVALI^FCXQGAVVQHFPCDSGPLLRLAC 
TNTKKLEETDFVIASLVIVSSLLITAVSYGLIVl^ 
1 0 FLYVI^SQSGSVDTNWAXnrVlTTFVTPI^ 
KCLSEKAVK (SEQ ID NO: 145) 

ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 

AATCTCAACAGCGCAAGAGTGGAATTATTTT 
1 5 GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGKjCTGATACTCGACTACAGACCCCT 

GTACTTCTTTCTGGGTAACCTGTCCTGCCTAGAGATACTGCTCAOT 

AGATGCTGAGeAATTTCCTCTCAAGGCAACACACTATTTCCm 

ATTCTATTTCTACTTCITTCTC 

ATCGCTACCTGGCCATCTGTCATCCT 
20 CTTTCGTGTGGCCTrGGCCTGCTGGGTGGGGGGACTCGTCCCTG 

GCTGTGGCCTTGCTTCCITrCTGTAAGCAGGGTGCTGTC 

GTGGCCCACTGCTCCGCXTGGOT 

CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCT 
TGCTGGCAGTCCTGAGCATCCCCT^ 
25 CTCCCACTTGATAGTGGTGACCCTCTTCTATGGAAGTGCCATTT^ 

CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACA TTTGT GACAC 
CACTGTTGAATCCATTCATCTATGCCTTACGTAATGAGCAAGTC 
CATGTTTAGGAAGGTAGTGGCAGGCGTTTT^ 
GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 

30 

AOLFR79 sequences: 
MTPGEIAIASGNHTPVTXI^QGFSNYP 

MYFFLNVI^FLDICYSSVVTPKLLVNFLVSDKSISFEGCVY QIAFFVVHVTAESFLLASMAYDR 
FIAICQPLHYGSBVmiGTCLQLVAVSYAFGGANSAIQTGNWA^ 
35 LACANTATARVVLYWSALVTLLPAA 

FYGTVVITYVQPHGSTNNTNGQWSVFYT^ 
(SEQ ID NO: 147) 

ATGACACCTGGAGAACTAGCCCnTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
40 TGCAGGGATTCTCCAATTATCCAGACCTCCAGGAGCTTCT 

CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCTTCACAGACTCCCAT 
CTCCAAAGCCCAATGTATTTCTTCCT 

GTGGTCACACCTAAGCTCTTGGTCAACnTCXTGGTCTCTGACAAGTCCATCT 
GCTGTGTGGTCCAGCTCGCCTrCTITGTAGTGCATGTGACAGCT 
45 CTCCATGGCCTATGACCGCITCCT^ 

CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 

TATCCAGACTGGAAATGTCTTTGCCCTGCCTTTCTGTGG 

TACTGTGACATACCACCCCTTCTCCACCTGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 

TCCTCTATGTCTTTTCTGCTCTGGTCACCCTTCT 
50 GCTTGGTCTTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGA GAAG GACCTCT 

CCACTTGTGCCTCCCACrTTCTGGCCATTGCCATTT^ 

GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTrTCTACACCA 
TCATAATTCCCATGCTCAATC^ 

TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

55 
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AOLFR80 sequences: 
MEGINKTAlOVlQFFFRPFSPDPEVQ 
NIAVLEIFYTSSITPLALANL^^ 
PUtYRLIMSWSLCVELLVGSL^ 
5 VHKTALYnSFIVLSIPLSLISISYV^^ 

SSYSPEMGRWSVAYTFITPILNPIIYSL^^ (SEQ ID NO: 149) 

ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTTCTITCG 
CTGAGGTCCAGATGCTGATTTTTGTGGTCTTCCTGATGATGTATCT^ 
10 AAATGCTACAATTGCAGTCATTGTTCAGATCAATCATTCCCTCC^ 
TCCTGGCTAATCTGGCAGTTCTAGAAATCTTCTATA 
GCAAACCTCCTITCAATGGGCAAAACTCCT 

TTTTCTTTGTCTTCTTGGGTGGGGCTGATTGTGTCCTGCTGGTAGTCATGKj 
TTTATAGCGATCTGTCACCCTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 

1 5 AGCTGCTGGTAGGCTCCTTGGTGCTGGGGTTCCTGT^ 

TTCCATCTCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCT 
CATGCGCCTGGCTTGTGCAGACACACGCGTTCACAAGACTGCTCTGTATATCATCAGCTTC 
ATCGTCCTTAGCATCCCCCTCTCATTGATCTCCATCTCCTATGTCTTCATCGTGGTAGCCAT 
TTTACGGATCOKjTCAGCAGAAGGGCGCCAGCAAGCCTACTCTACCT^ 

20 TTAGTGGTCCTCCTGCAGTATGGCTGCACCAGCTITATATACTTGTCCCCCAGTTCCAGCT 
CTCTCCTGAGATGGGCCGGGTGGTATCTGTGGCCTACACATTTATCACT 
CCCTTGATCTATAGTTTGAGGAACAAGGAACTGAAAGATGCCCTAAGGAAAGCATT 
AAATTCTAG (SEQ ID NO: 150) 



25 AOLFR81 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQI^ 

LSFLDFCYSSVITPKMMKLWMESHLIWETRPSPRMMSNQTLVTEFILQ 
LTT^YSGALTGNVUTLMTF^ 
MAQLYFLTWAASSELLLLTVMAYDRYAAIC^ 
30 TGLMLRLDFQ3PNVn^ 

LKVKTAWGRQKAFSTCSSHLT WCMYYTAVFYAYISP VSGYSAGKSKI^GLLYTVLSPTLNPL 
IYTLRNKEVKAALRKLFPFFRN (SEQ ID NO: 151) 

ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 

35 ATGAGTAACCAGACGTTGGTAACC^^ 

ACCGGGTGTTCTTATTCAGCTGTTTCCTCTTCCTCTACT 
CTCATCACCTTGGCCATCACGTTCAACCCT 

CAACTTGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCGCTGGCCAGT 
CTGGTGTCGGAAGAGAGCTCCATCTCCTACGGGGGCTGCATGGCCCAGCTCTATTTCCTCA 

40 CGTGGGCTGCATCCrcAGAGCTGCTGCTCCTCA 

CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 
ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 
TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCTTCTGCGAGGTCCCTCCCCTGCTG 
CTCTCCTGCAGCTCCACCTACGTCAACGGTGTCATGATTGTCCTGGCGGATGCTTTCTAC^ 

45 GCATAGTGAACTTCCTGATGACCATCGCGTCCTATGGCTTCATCGTCTCCAGCATCCTGAA 
GGTGAAGACTGCCTGGGGGAGGCAGAAAGCCTTCTCCACCTGCTCTTCCCACCTCACCGTG 
GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCTGGCTACAGCG 
CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTGTGCTGAGTCCTACCCTCAACCCCCT 
CATCTATACTTTGAGAAACAAGGAGGTCAAAGCAGCCCTCAGGAAGCTm 

50 AGAAATTAA (SEQ ID NO: 1 52) 



AOLFR82 sequences: 
MQLNNNVTEFILLGLTQDPFWKKTW^ 
SDTCLSTSIAPRMTVH3ALLKKT 
55 SQWCGVLMAVAWVGSCVHSLVQIFI^S 



-117- 



WO 01/068805 



PCTYUS01/07771 



VSNSGAICAVSYVMLIFSYVIFLHS 

MDKMIAVFYWGTSFOsTPVIYTLKNTC (SEQ ID NO: 153) 



ATGCAACTGAATAATAATGTGACTGAGTTCATTCTGCTTGGATTGACACAGGA 
5 GGAAGAAAATAGTGTTTGTTATTTTTTT 
GCTAATCATTATTAGTGTCAAGGCCAGC^^ 
TTCTACTTATCTTTATCTGATACTTGCCTCT 
TGCCCITTTGAAGAAGACAACTATCTCCOT 
CATGTCTTTGGCTGCCTGGAGATCTTCATC 
1 0 CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTG GGTCTG TGGTGTTTTGATG 
GCTGTGGCCTGGGTGGGATCCTGTGTGCATTCTTTAGTTCAGATT^ 
GCCATTCTGTGGCCCCAATGTGATCAA^ 

CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATA 
GTGCAGTGAGTTATGTCATGCTAATATTCTCCTATGTCATCnTCTTG 
1 5 CACAGTGCTGAAGTGATAAAGAAAGCACITrCCACATGTGTCT^ 
TCnTGTTCTITGGACCTTGCATATTTATGTACACATGCCCT 
AAGATGATAGCTGTATTTTATACAGTTGGAACATCTITT 

GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGGAAGAAATTGATCACA 
TGACAAAAGATAA (SEQ ID NO: 154) 

20 

AOLFR83 sequences: 

MGNWTAAVTEFVLLGFSLSREVEIXLLVLLIPTFI^ 
SIIJDILFTSVISPKVIAJ^GSRDKTISFAGCITQCYF^ 
TIMRPSVCIGTVWSWVGGFI^VLFPTILISQLPFCGSNIINHFFCD 
25 MLSSMVILCCTVLVAYSYTY^ 

EINKIPLVLSSVVTPFLNPFIY^^ 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 

ATGGGTAACTGGACTGCAGCGGTGACTGAGTTTGTT^ 
30 AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCTGCT 

CCTGCTCATCATCTCCACT^^ 

TGTGCAACCTCTCTATCCTC^ 

AACTTAGGATCTAGGGATAAAACCATCTCCT^ 

ACITITrCTrGGGCACAGTTGAGTTCCTCCT 
35 ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGC^ 

TTGTATTCTCTTGGGTGGGAGGCTTCCTGTCTGTGCTCm 

CTGCCCTTCrGTGGCTCCAATATCATTAACCACTTCTTCTG 

CCTGGCCTGTGCAGACACCACTGCCA^^ 

ATCCTCTGCTGCATAGTCCTCGTC 
40 CATTCCITCTGCAAGTGGAAGGAAGA^ 

GTCATCATTCCTAGTGGCA^ 

GGAGATCAACAAGATCCCITrGGTTCTGAGCAGTGTGGTGACTCCATTCCT^^ 
ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 
45 GACCACCAAGGAAGGGCTTGCTCTTCTCCACCATGTGTCTATTCTGTAAAGCT 
AG (SEQ ID NO: 156) 



AOLFR85 sequences: 

MGAKNNVTEFVO^GIJESREMQHTCF 
50 SFADICYPSTTIPKMIADTFVEHKnSFNGCM^ 
TAIMDC^03IJLAGASWIA^ 

GLIWANSGMSLASFFILnSYVnLLNLRSQSSEDRRKAVSTCGS 

TTI^ADKLIIIJMV^ 157) 

55 ATGGGTGCCAAGAACAATGTGACTGA 

TGCAGCATACATGCTTTGTGGTATTCTTCCT 
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CTGGTCATCATCACCATCAATGCT 
GCCAGTTGTCTTTTGCTGACATATGTTATCCA^ 
ACTTTTGTGGAGCATAAGATCATCTCCTTCAATGGCT 
CTTCTITGGTGGCACTGAGATCTTC^ 
5 ATCTGTAGGCCCCTGCACTACACAGCCATCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 
GGGCCTCCTGGTTAGCTGGCTTCCTGCATTCCATCCTGCAGACCCTCCTCAC 
CCTTTTTGTGGGCCCAATGAGATAGACAACT^ 

GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCTTTTTTATCCTTATCATTTCCTATGTTATCATCT^ 
10 GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCOT 
TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCTGACAA 
ACTTATCATCCTCTTTAACATTGTGATGCCACCTTTGCTGAACCC^ 

GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ID NO: 158) 

15 

AOLFR86 sequences: 

MQLVLLLMFLLWIGNTAPAF 
GNMLWVTITSSPTLASPVYFFLA^ 
LGGVEIILLTVMAYDRYVAICKPLH^ 
20 GPNVINHFACDLYPLLEVACTNTYVIGLLWANSGLICL^ 
KALSTCGAHFIWAIJFFW^ 
KLFTW(SEQE)NO:159) 

ATGCAATTAGTTCTATTAOT 
25 CTCAGTGACCITGGAATCTATGGACATACCACA 

CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTrTGTGGTCTTTT^ 

TCACGGTTTGTGGCAACATGCTCATTGTGGTC 

CCCTGTGTATTTTTTCCTGGCC 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTC^ 
30 GCTCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTGAGATCATTCTGCT 

CTTATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 

TCTCTGTGCCATGCnTGTAGGGGTGGCTTGGCTTGGGGGCTTCCTGCATTCA 

CTCCTCCTGGTCCTITGGTTGCCCnT 

CTTGTACCCTTTGCTGGAAGTTC^ 
35 GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCTCATGCT 

CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 

GCCCACTTCATTGTTGTTGCC^^ 
TCTACTITACCTATAGACA^ 

TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCCATGAGAAAGCT 
40 TGGTAA (SEQ ID NO: 160) 



AOLFR87 sequences: 

MNNIAQLSLGFIDLGIPSVLQKn^ 
LLGLTQNAEAQKLI^AVFTLIYFLT^ 
45 KMITOIXTEKKTISFSGCMTQLF^ 
LVAMAWGGFLHALIQMLLIW 

CMLIFSILITSYVLILCSQRKALSTCAFHITVVVLFFVPCI^ 
LNPIJYTLRNTEVKNAMKQLWSQnWGNNLCD (SEQ ID NO: 161) 

50 ATGAATAACATAGCTCAACTTAGTCTTGGGTTTATAGATTTAGGGATTCCATC^ 
AGAAAATAATCCTGACCAAAATTATTTT^ 
TTGTGCTATTCACAGAAAAATCAA^ 

AACATAACGGAATTCATCTTGCITGGCCTGACACAGAACGCAGAGGCACAGAAACTCT^^ 
TTGCTGTGTTTACACTCATCTACITrCT 
55 ATCACCACCAGCCCAGCCCTGGACTCCCCCGTGTATTTTTTTCTGTCTTTCT^ 

AGATGGCTGCTCCTCTTCTACCATGGCCCCCAAAATGATATTTGACITACTCACT 
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AAAACTATTTCCITC^ 

TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTG 

GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATTTCTTCACGCTCTGATTCAAATGCITI^ 
5 CAATGTCATTGACCATTTCATCTGTGACCITITCCCTCTGCT 
CTCACGTCTTTGGACTCTITGTTGCCGCCAACAGTGGGCT 
ATTCTTATTACCTCTTACG 
CTT(XATATCACTGTAGTCGTCCTACT 
TGATCACCTTCCCTATTGA^ 
1 0 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCT 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 

AOLFR88 sequences: 
MWQKNQTSLADFILEGIJrDDSL^ 
1 5 LSIJVTOLMHVSTIILKMAT 

PLRYAVLMNKKVGIJvlMAVMSWLGASVNSLIH^ 
GDITVYETTVYISSILLLIJIFLISTSYVnLQSVIQMRSSGS 
YMRPRSQCILLQNKVGSVFY^ 
RV (SEQ ID NO: 163) 

20 

ATGTGGCAGAAGAATCAGACCTCTCTC^ 

CCCTTACCCACCTTTTCCTTTTCTCOT 

AACACCCTCACCATTCTCCT 

GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCTGAAGATGGCT 
25 ACCAACTACCTATCTGGCAAGAAATCTATCTCCTTTG 

TCrATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCTTAGCT 
GTTGCCATCTGTCATCCACTGCGCTATGCTGTG 

TGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACATGGCGAT 

GCACTTCCCTTTCTGTGGGCCTCGGAAAGTCTACCACIT 
30 TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 

CCTCCTCCTCCCCATCTrCCTGATTTCTACATCCTATGTa^ 

GATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCT 

GTTTCTCTTTGGTTTGGTGCCTGCATCTTCT 

ATTGCAGAACAAAGTTGGTTCTGTGTTCTAC^ 
35 ATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGTGCTGAGGAGAGAT 

GTTATC^CCCAGTGCATTCAACGACT (SEQ ID NO: 

164) 

AOLFR89 sequences: 
40 MLDPSISSHTLYLHSIJ^QGLRKGTMWQKNQTSLAD 

GNTLTILLICIDPQIJHTPMYI^^ 

CXGGAECFLIAVMSYDRWAICOT^ 

PFCGPRKVYHFYCEFPAVA^VCGDrrVYETTVY^ 

RNAFATCGSHLTWSLWFGACIFSYMRPRSQCTLLQNKVGSVI^ 
45 KALRRVLRRDVTTQaQRLQLWLPRV (SEQ ID NO: 165) 



ATGCTGGACCCCAGTATTTCCAGTCACACTCTTTATCTCCACTCT 
GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGC^ 
GCTCTTCGATGACTCCCnTACCCACCTTTTCCTTTTCTC 
50 TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 
CCAATGTATTTCCTGCTCAGCCAGCTCTCC 
CCTGAAGATGGCTACCAACTACCTATCT^ 

ACCCAGCACTTCCTCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCT 
CTATGACCGCTATGTTGCCATCTGTCATCCA 
55 GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 
TGGCGATCTTGATGCACTTCCCTTTCTC 
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GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCA(^GTGTA^ 
ATCAGCAGCATTCTCCrCCTCCTCCCCATCTTCCTGATTTCT^ 
CAAAGTGTCATTCAGATGCGCTCATCTC^ 
CCCACCTCACGGTGGTTTCTCTTTGGTTTGGTGCCT 
5 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCA 
CATTGAATTCTCTGATTTATACTCTCCGGAATAAAGATGTAGCT 

GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG (SEQ ED NO: 166) 

1 0 AOLFR90 sequences: 

MFSMTTEALNNFALXX^ 
VLLGI^QOTNVQEIVFVrvnFL 

TPKMIVDSLYVTKTISFEGCMMQLFAEHFFAGVEVIVLT 
CGILMGVAWTGGLLHSMIQILFTFQIJPFCGPNVIISOT 
1 5 FICIIOTSLLLVSYAVILI^LRTHSSEGRWKALSTCGSHIAVVILFFWOT 

AIFYIILNPLLNPLIYTFRNKEVKQAMKM (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAAT^ 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTrT 
20 CATGATCCCTGTTGGAGCTITCATCITTTCCTTGG^ 

ACTGAGTTTGTCCTCCTGGGACTTTCACAGAATCCAAATGTTCAGGAAAT^ 

TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCT 

AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACITCnTCTTG 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
25 ACCATCTCTTTTGAAGGCTGCATGA 

AGGTGATTGTCCTCACAGCCATGGCCTATGATC^ 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGAC 
GGCCTCTTGCATTCCATGATACAAATTCTTTTTAC 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 
30 ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACT^ 
TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCT 
GAAAGCTCTCTCCACCTGTGGATCT^ 

TATTTGTATATACACGACCTCCATCTGCTTTTTCCCTTGACA 
ATCATCTTAAATCCCITGCTCAATCCTTTGATTTACACTrTCAGGA^ 
35 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 

MGNWSTVTEITLIAFPALLEIRISLFVVLWTYTL 
40 DILYTTVITPKLIACLLGEEKTISFAGCMQTYFYFFLGT^ 
MNSRACLLLVLGCWGAFLSV1JFP 
SALVE^SLAFTTGSYVYIISTILRIPSTQGRQKAFSTCASH 

YDKVAAVLITVVTPLLNPFIYSL^ (SEQ ID NO: 169) 

45 ATGGGAAACTGGAGCACTGTGACTGAAATCA 
TTCGAATATCTCTCITC^^ 

CACCATCATCTCCCTGATATGGATTGATCATCGCCTGCAAACTCCAATGTACTrCTTCCT 
GTAATTTGTCCTTTCT^ 

CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACA 
50 TCTTTCTGGGGACGGTGGAGTTTATCCTCTTGGCGGTGATGTCCTTTGACC 

TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCT 
CTGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTGACAAGGC 
TACCTTACTGTAGGAAAGAAATTAATCATTTCTTCTGTGACATTGCCCCT 
GCCTGTATAAATACTCACCTCATTGAGAAGATAAACTITCT 
55 GAGCTCCCTGGCATTCACTACTGGGTCCT 

CCTCCACCCAGGGCCGTCAGAAAGCTTTTTCTACCTGTGCTrCTCACAT 
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ATTGCCCACGGGAGCAACATCTrTGTGTATGTGA 
ATGACAAGGTGGCCGCTGTCCTCATCAC^^ 

CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAGGAAAACTTGA (SEQ ID NO: 170) 

5 

AOLFR92 sequences: 

MRNGTVITEFILLGFPVIQGLQTPLPIAIFLT^ 
IWYTTTVPKIXGTFWAR^ 
TSKLCLQ1AI£SWWGFTIWCQTMLH^ 
10 TILVIPGSLLFNmSYrYII^AILRIPSATGHQKTFSTCASHLTW 

INKWSVLNTILTPLLNPFIYT^ (SEQ ID NO: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCT 
TACAAACACCTCTCTTTATTGCAATCTrTCrCA 
1 5 CITATTATTGCCACTGTGTGGGCTGAGCCCAGGCTACAAATTCCAATGTA 
TAACTTGTCirrCITAGAAATCT 
TTTGTAGTGGCAAGAACAGTAATCT^ 

TCTTCGTGGGCACCACCGAGTTCTITGATCCTCACTATCATGTCTTTTG^ 

ATCTGCAATCCCCITCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCTGGCCC 
20 TGAGCTCCTGGGTGGTGGGCnTCACCATTGTCTTTTGTCAGACGATGCT 

GCCATTCTGTGGCAATAATGTTATCAGTCATTTCTACTGTGATGTTGGGCCC^ 

GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCC 

TCCCAGGGTCACTTCTCirTAATATGATTTCTTATATCT^ 

ATTCCTTCAGCCACTGGCCACCAAAAGACT^ 
25 CTCCCTGCTCTACGGGGCTGTTCTGTTCATGTACCTAAGA 

AGATTAATAAGGTGGTGTCTGTGCrAAATACTATCCTCACCCCCCTTCT 

TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAA 

ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 

30 AOLFR93 sequences: 

MLMNYSSATEFYIXGFPGSEELHHILFAI^ 

SALEILVTTIIWVMLWGLLLPGMQT^ 

PLRYNIIMNRHTCNFVVLVSWWGFLFQIWPV^ 

NTLFTEFILFLMAWVLFGSLIPT^ 
35 VKPKQTQAADYNWWSLMVSWTPFLOT (SEQ ID 

NO: 173) 

ATGTTGATGAATTACTCTAGTGCCACTGAATTTTATCTCCTTGG 

ACTACATCATATCCITrTTGCTATATTCll'CT 
40 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTT 

GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 

GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCTGCCTGTGTTGTCCAGCT 

TACCTTGCTGTGGGGACAACAGAGTTCGCATTACITGGAGCAATGGCTG 

TGGCTGTCTGTAACCCTCTGAGGTACAACATCAT^ 
45 GGTTCTTGTGTCATGGGTGTTTGGGTTTCTT^^ 

AGCTTACITACTGCAAATCAAATG 

CAAACTATCCTGCAATAATACTCTTTTCACGGAGTTTATCCT 
TTCTCTTTGGTTCTTTGATCCCTACAATTGTCTCCAACG 
AAGATCCCGTCATCCTCTGGCCGGAGGAAATCCIT 
50 TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAAC 
GCTGATTACAATTGGGTAGTTTCCCTGATGGTTTCAGTAGTAACT^ 
CATCTTCACCCTCCGGAATGATAA^ 
TGTCAACTATTCAGGAATTAG (SEQ ID NO: 174) 
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AOLFR94 sequences: 

METWVNQSYTOGFFLLGIFSHST 

LSQLSLMDLMLVCENVPKMA^ 

ISHPIjryTILMNQRVCLQITGSSWAFGIIDGLIQMVVV^ 
5 VDTSLKSKVIFACCVFIV^^ 

AAMFIYIJRPRHYRAPSHDKVASIFYTVLTPMLOT 
(SEQ ID NO: 175) 

ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTrCTTCCTCTTAGGCAT 
1 0 ACAGTACTGCTGACCTTGTCCTCTTCTCCGTGGTTATGGCGGTCTTCACAGTGGCCCT 
GGGAATGTCCTCCTCATCTTCCTCATCT^ 
CTTCCTCAGCCAGCT^^ 

GCAGCCAACTTCCTGTCTGGCAGGAAGTCCATCTCCTTTGTGGGCT 
GCCTCTTTGTCTGTCnTGTGGGATCTGAGGGGCTCTrGCT 
1 5 CTATGTGGCCATTAGCCACCCACTTCACT 
AGATTACTGGGAGCTCCTGGGCC^ 
AATGAATTTCCCCTACTGTC^ 

TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGTTTGAGAAGGTGA 
TCTTCATGCTTCTCTTCCCATTCTCCATCATCGTGGCCTCCT 
20 GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCCCTGGCCACCTGCTCCT 
TGACAGCTGTCACCCTCTTCTATGGGGCAGCCATGTTCATCTACCTGAGGCCTA 
CCGGGCCCCCAGCCATGACAAGGTC 

AACCCCCTCA.TTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACT 
GACCGCTGGAGGATCGGCAGCCAGCACTGA (SEQ ID NO: 176) 

25 

AOLFR95 sequences: 
MLGSKPRVHLYIIJPCASQ^ 

GNVGMMTIIMTDPRLNTPMYFFLGNLSFIDLFYSSVffi 
LLIVTEGFLLAAMAYDIOJIAICNPLLYSVQMSTRLCTQLVAGSYFCGa 
30 RAVDHFYCDSRPLQRLSCSDLFIHRMISFSLSCinLPTIIVW 
CSSHLGWSVLYGAWFMYLTPDRFPEI^^ 
KKNKL (SEQ ID NO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCAT^ 
35 TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACT 

CTTCAGGGTACGCCCAGAGCTCCACATTCTCCTCTrCCTGCT 

TGATCCTTCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCT 

ACCAATGTATTTTTTCCrAGGCAATCTCTCCITCA 

ACCCAAGGCTATGATCAACITCTGGTCTGAAAACAAGTCT 
40 GCCCAGCTCTTTCTCTTTGCCCTCCTCATTGTGACTGAGGGATTTCTC 

TTATGACCGCTTTATTGCCATCTGCAACCCTCTGCTCTACTCTGTTCA^ 

TGTGTACTCAGTTGGTGGCTGGTTCCrATTTTTGTGGCTGCATTAGCT 

AGCATGACATTTACTTTATCirTTTGCGCTTCT 

TCGCCCACTTCAGAGACTGTCITGTTCTGATCTCTTTATC^ 
45 TATCATGTATTAlTATCrTGCCTACTATCATAGTCATTATAGTATCTr 

TCCACAGTTCTAAAGATACATT^ 

CTCACCTGGGAGTTGTGAGTGTGCTGTATGGTGCTGTCTITrTTATGT^ 
AGATTTCCTGAGCTGAGTAAAGTGGCATCCTTATGTTACTCCCTAGTCACTCCC^^ 
ATCCTTTGATTTACTCTCTGAGGAACAAAGATGTCCAAGAGGCTCT 
50 GAAGAAAAATATTATTCTTTGA (SEQ ID NO: 178) 

AOLFR96 sequences: 

MICENHTRVTEFILLGFTNNPEMQVSLFIFFLAIYT^ 
LSLLEVCTTLVMWKMLVDLVSPRKHSFVGCGTQMYF 
55 LHYSVIN1NRSLCLWMAIGSWMSGWVSMLQTAWM 
DTTMYEMQALASTLLFIMFPFCLIL^ 
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TYHIPKSNQSPESKKL^^ (SEQ 
ID NO: 179) 

ATGATCTGTGAAAATCACACCAGAGTCACTG 
5 CCGAGATGCAAGTTTCCCTCITrATTTTT^ 

AACITTCnTATTGTCACAGTTACCAGTGTGGATCTC 
TCTTCAAAATCTGTCACTTCITGAAGTATGTTTCAC 
TAGATCTAGTGTCCCCAAGGAAAAT^^ 
CTTCTTCTTCTTTGGCAGTTCT^ 
1 0 GGCCATCTGTAACCCTCTCCATTATTCAGTCATAATGAACAGGTCCCTA 
GCCATAGGCTCTTGGATGTCCGGTGTTCCT 
CCCTTCCTTTCTGTC 

AAACTAGTCA(^GTGGATACAACCATGTATGAAATGCAAGCACTTGCCTCCACACTCCTGT 
TTATCATGTTTCCCTTTTGTCTCATTTTGGTTTCCT 
1 5 AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTTCTACTTG 

GGTGTCCCTCTTCTACGGAACAGCCAGTCTGACCTACCTGCGGCCCAAATCA 
CCTGAGAGCAAGAAGCTAGTGTCATTGTCCTACACT 

TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCTGTCAAGAGGACAATCACTC 
AAGTCTTACAGAAGTTAGATGTGTTTTGA (SEQ ID NO: 180) 

20 

AOLFR97 sequences: 

MTEFHLQSQMPSIRLIFRRLSIXjRIETSQSPRCSTSFMVWS 
LGLTTDPQLQRLLFVWLGMYT^^ 
PQTLVNTljyCRKVISYFGCMTQMFFYAGF 
25 ASIJVGSYSAGFLNSIJHTGCIFSIXFCGAHVVT^ 

CTLTILISYFLILNTILKMSSAQGRFKAFSTCASHLTAI 
VIYTVVPVLNPIMYSIJiNKDVK^ (SEQ ID NO: 181) 



ATGACAGAGTTTCATCTGCAAAGCCAAA 
30 CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCACTGGAGAAGGATC 

GGAGTTTGAGCTCTTGGGCCTCACCACTGACCCCCAGCTCCAGAGGCTGCT 
TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCTGGTCATGTTCCT 
TGAGTGCCACCCTGCACACACCCAT^^ 
35 TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAAC^ 
TCTCTTATTTTGGCTGCATGACTC^ 

TATCTCATCGCTGCCATGGCCTATGACCGCTATGCCGCTATTTGTAACCCCCT 

AACCATCATGTCTCCTGAGGTCTGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGA 

CTCAATTCTCTrATCCACACTGGCTGTATCTrTAGTCT 
40 CACTCACTTCTTCTGTGATGGGCCACCCATCCTGTCCTTGTCT^ 

GTGAGATCCTGCTCTTCATTTTTGCTGGTTTCAA^ 

ATCTCCTACTTCITAATTCTCAACACCATCCTGAA 

AGGCATTTTCCACCTGTGCATC^ 

TTTATGTACCTGCGCCCCAGGTCCAGCTACTC 
45 TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACrCTTTGAGAAACAAGGATGT 

GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 

AOLFR98 sequences: 

MRGFNKTTWTQFILVGFSSLGELQLLLFVTE^LLYLm 
50 I^FSESCYTFVIIPQLLVHLLSDTKTISFMACATQLFFFLGFACTNCLLIAVM 
YTLnNKRLGLELISLSGATGFFL^ 

LALFSLSILVIMWFLLIUSYGFIVNmKIPSAEGKKAFV^ 

SASDKDQLVAVTYTVATtTLLNPLW (SEQ ID NO: 183) 

55 ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCT 
TGGGGGAGCTCCAGCTGCTGCTTTTTGTCATCTTTCTTCT 



-124- 



WO 01/068805 



PCT7US01/07771 



GCCAATGTGACCATCATGGCCGTTATTC 
GCTTTCTATTCATCCm 

TGGTCCACCTGCTCTCAGACACCAAGACCATCTCCITCATGGCCTGTGCCAC 
CllllTCCTTGCKITITGCTrGCACCAACTGCCT 
5 ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCTGGG^ 
GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTTTATTGCT^ 
GTGACATGCGTTTTTGTGGCCCCAACAGKjGT^ 
TATCAAGTTAGCCTGCACTGACAC(XATGTGAAAGAGCTGGCTTTA 
CTGGTAATTATGGTGCCITrTCTGTTAATTCrCATATCCT 
1 0 CCTGAAGATCCCCTCAGCT^ 

GTGGTCTITGTCCACTATGGCTGTGCCT 
CTCAGACAAGGATCAGTTGGTGGCAGTGACCTAC^ 
CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTG 
CCTGTGGCAACCAAGATGAGCTAA (SEQ ID NO: 184) 

15 

AOLFR99 sequences: 

MERVNETVVREVIFLGFSSL^ 
SEICTTFEWKMLTO 
IMGHGVCMGLVAAACACGFIVAQn^^ 
20 IFMLCTLVIAPLLL^ 

SSSQDALISVSYTnTPLF^MT^SLRNKEFKSALCKTV^ (SEQ ID NO: 1 85) 



ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCITrGTTATCTTCCTGCTCCT 
25 AATGCAATCATCATTTCCACCATTGTCCTGG^ 

CCTTGCCATCCTCTCTTGCTCTGAGATTTGCTACAC 

TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCA 

TTCCTCTTCCTTGGCTGCTCTCACTC 

AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
30 GTGGCTGCTGCCTGTGCCTGTGGCTTCACTGTTGCACAGATCATCACATCC^ 
CCTGCCTTTTTATTCCT^ 
AGCTGGCATCTCACCATAACCACTTC 

CTGGCTATCCCCTTATTGTTGATCrTGGTGTCCTATGITCACATCCTCT 
GTTTCCTTCCACACTGGGTAGGTGCAAAGCTTTTTC 
35 TCACTGTCCACTATGGCTGTGCCTCCTTTATCTACTTAAGGCCTCAGTCCAACT 
AGCCAGGATGCTCTAATATCAGTATC^ 
TTTATAGCTTGAGAAATAAAGAGTTCAAATCAGCTCm 
TTCCCTGTTGTAA (SEQ ID NO: 186) 



40 AOLFR101 sequences: 

MDTGNWSQVAEFnLGFPHLQGVQIYLFLLLLLIYLMTVLGNLLIFL 
I^FSELGYTAATIPKMLANLLSEKKTISFSGCLLQIYFFHSLGATECY^^ 
HYPTLMTPTLCAEIMGCWLGGLAGPVVEISLISRLPFCGPNRIQHW 
LVDFVINSCKILATFLL^ 

45 KSYSLDYDQALAVVYSVLTPFLNPFrre (SEQ ID NO: 187) 

ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTrGGGCTrCCCCCATCT 
AGOKjTGTCCAGATTTATCTCTTCCT 
AACCTGCTGATATTCCTGGTGGTCT^ 
50 TTGTCAGCATTCTCTCCTrCTCAGAGCTTGGCTATACAGCTGCCACCATCC 
GCAAACTTGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCT 
TCTTTCACTCCCTTGGAGCGACTGAGTGCTATCTCCTGACAGCTATGGCCT 
TTTAGCCATCTX3CCGGCCC^ 

ATTGCCATTGGCTGTTGGTTGGGAGGCTTGGCTGGGCC^ 
55 CACGCCTCCCATTC^ 

CTGAGTTTGGCTTGCACTGATACGTCTATAAATGTCCTAGTAGATTT^ 
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CAAGATCCTAGCCACCITC 

TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTC 
TGTGGITCTCATCTTCTATGGGAGCATCCTTTCCATGTATGTGCAGCTGAAG 
TCACTGGACTATGACGAGGCCCTGGCAGTGGTCTACT 
5 CCTTCATCTACAGCITGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCT 
GAATTGGGATATTGGCATGA (SEQIDNO: 188) 



AOLFR102 sequences: 

MPVGKLVFNQSEPTEFWRAinrrATEFQVLLFLLFLLLYLMILCG 
10 FLSNl^FLELCYTTVWPLML^ 

CHPLHYTLIMTRELCTQMLGGAL^ 
DIRVHQAVLYWSILVLTIPFm^^ 

VYLRPRSSTSEDEDSQIALWTFVTPLLNPLLYSLRNK^ (SEQ ID 

NO: 189) 

15 

ATGCCTGTGGGGAAACTTGTCTTCAACCAG 
TCACCACAGCCACTGAATTCCAGGTTCnTCTCTTCCT^ 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTCTTCCTGTCCA^ 
20 CCOTGATGCTTTCCAACAT^ 

CCCAAATGTTCTTCTITGTCACCCrCGGCAGCACGGACTGTTTCCT 

TATGACCGCrATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGA^ 
TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCTTCCCCTCCCT 
CGCCTTAATCTTCACCCTGCCC^ 
25 ATGTGCCTCCCGTCCTGCGCCTGGCCTGC 

TGTCGTGAGCATCCTCGTGCTGACCATCCCCTTCCTGCTCATCTGCGTCT 
TCACCTGTGCCATCCTGAGC^^ 

CTCCTTCCACCTCACCGTGGTCCTGCTGCAGTATGGCTGCTGCAGCCT 
CTCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACC^ 
30 (XCCTTACTCAACCCITTGCTTTA 

AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ID NO: 190) 



AOLFR103 sequences: 
MAEMNLTLVTEFLLIAFTEYPEW 
35 LAFMDVCYSSITWQMLAVLL^^ 

PLLYVTILTQQARLSLVAGAYVAGLISALVRWSAFrLSFCGTSEnDFIFCDLPPLLKLTCGESYT 
QEVLEMFAIFVIPASMVYILVSYLFWAIMGIPA^ 

NSDQSSEKNRWSVLYTEVIPMLNPLIYSLRNKEVK^ (SEQ ID NO: 191) 

40 ATGGCAGAGATGAACCTCACCTTGGTGACCGAGTTCCTCCTrATTGCA 
CTGAATGGGCACTCCCTCTCTTCCTCTTG 

AACITAGAGATGATTATTCTGATCCTCATGGATCACCAGCrCCACGCT 

TCTGAGTCACCTCGCTTTCATGGACGTCTGCTACTCATCT 

CAGTGCTGCTGGAGCATGGGGCAGCTTTATCTTACACACGCTGTGCT 
45 GTTCACCTTCTTTGGTTCCATCGACTGCTACCT 

TGGCTGTGTGCCAGCCCCTGCTTTATGTCACCATCCTGACACAGCAGGCCCGCr^ 

TGTGGCTGGGGCHTACGTTGCTGGTCTCATCAGT 

ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACT 

AAAGTTGACCTGTGGGGAGAGCTACACT^ 
50 GTCATCCCTGCTTCCATGGTGGTGATCTrGGTGTCCTACCTGTTTATCATCGTGGC 

GGGGATCCCTGCTGGAAGCCAGGCCAAGACCTrCTCCACCTGCACCTCCCACCTCACTGCT 

GTGTCACTCTTCTrrGGTACCCTCATCTTCATGTACTTGAG 

GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 
ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 
55 AAGTTGTCCTAA (SEQ ID NO: 192) 
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AOLFR105 sequences: 
MQGLNHTSVSEFILVGFSAFPHLQLM^ 

ALSITEILYTVAIIPRMl^LLSTQRSIAFIACASQMFFSFSFGFTO 
RYNVIMSOIGCTC^VGCSWAGGLVMGMVW 
5 VLWAKGVGLVCITALLGCFLL^^ 

VIYLOKGPQSPEGDTLMGITYTVLTPFLSPIIFSLRNKEIX (SEQ ID 

NO: 193) 

ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGGCTTCT 
1 0 CCACCTCCAGCTGATGCTCTrCCTGCTGTTCCTGCTGATGTACCT 

ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 

CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 

GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCTTCCTGGCCTGTGCCAGT^^ 

CTCCTTCAGCTTCGGCTTCACCCACTCCITCCTGCTCACT 
1 5 TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCT 

GGTGGGCTGCTCCTGGGCTGGTGGCTrc^^ 

CACCTCGCCTTCTGTGGACACAAGGAGATCCACC^ 

GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTTTTCTCCTCATCCTCCTCTCCT 
20 TCTTGAAGATCCCTTCTGCTGAAGGTCGGAACAAGGCCTTCTCCACCTGTGCCTCTCACCT 
CACTGTGGTGGTCGTGCACTATGGNIITTTGCCT 

CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCTACACGGTCCTCACACCC^ 
GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCT^ 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) 

25 

AOLFR106 sequences: 

METANYTKVTEFVLTGLSQTPEVQLVLFVIFLSFYIJ^ 
FLDrWYSSITAPEMLIDFFVERKII^ 
TIMNQRLCCILVAIi>WRGGFI 
30 ICSSGLIS VVCIJALLMS YAFLLALFKKLSGSGENTNPAMSTCT SHITIWLMF GP SIYIYARPFD 
SFSIJDKVVSVFNTLIFPLRNPIIYTLRNKEVKA^ (SEQ ID NO: 195) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATT^ 
CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTrCT 
35 AATATCCTTATCATTTGCACCATCAGTCTAGACCCTCATCTGACCTCT 
GTTGGCTAATCTGGCCTTCCTTC 

TAGACTTCTTTGTGGAGAGGAAGATAATTTCTTTTGATGGATGCA 
CITACACITTGCTGGGGCTTCGGAGATGTTCTTGCT 

CTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCTGCT 
40 GTGGCTCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATACAGGTGGCTGTCATTGTTC 
GACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACAC 
CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCT^ 

GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 
45 ACCATTGTGGTGCTAATGTTTGGGCCATCCAT^ 
TTCCCTAGATAAAGTGGTGTCTGTGTTCAA 

TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 
TTTTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 



50 AOLFR107 sequences: 

MELWNFTLGSGFILVGILNDSGSPELLCATI^^ 

LSLMDLLFTSVVTPKAIADFLRREOT 

PLTYMTLMSSRAC^MVATSWILASLSALIYTW 

TSRYELMVYVMGVTFUP SLAAILAS YTQILLTVLHMP SNEGRKKALVTCS SHLTWGMFYGA 
55 ATFMYVLP S SFHSTRQDNIIS VFYTIVTPALNPLIYSLRNKEVMRA^ 
(SEQ ID NO: 197) 
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ATGGAGCTCTGGAACTTCACCTTGGG 
GTGGGTCTCCTGAACTGCTCTGTGCrACA^ 
CAATGGCCTACTGCTCCTGGCT^^ 
5 CTGCTTGGGCAGCTCTCrCTCATGGACCTC 

TGCGGACTITCTGCGCAGAGAAAACACCATCTCCTITGGAGG 

CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCT 

ATGTGGKXATTTGTCATCCTCTGACAT^ 

CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 
10 ATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTrcrCTGTG 

TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 

GACCTTCCTGATTCCCTCTCTTGCTGCTATA 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGA^^ 

GACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTCATGTATGTCITGCCCAG 
1 5 ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCCCTG^ 
TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCTrGAGGAGGGTCCTGGG 
AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 

20 MCSFFLCQTGKQAKISMGEENQT^ 

SRLHTPMYITLRNI^FADLCFSTSIWQVLVHFLV^ 
MSYDRWAVCKPLYYSTIMTQRVCLWLSFRSWASGALV 
PPALLKLASIDTYSTEMAIFSMGVVILLAPVSLILGSYWNnST^ 
VVVLFVTGSGIFrYMRPNSKTTKELDKMISVF^ 

25 FSHRQ (SEQ ID NO: 199) 



ATGTGTTCTrTTTTClT 
ACCAAACCTTTGTGTCCAAGTTTATCnTCCT 
CCTGCTATTTATCCTTTTCCTCATCATTTATCT 
30 TCATTCTCATCXrCCTGGATTCTC 

CCirrGCAGATCTCTGTTTCTCTACTAGCATTGTCCCT 
AAGAGGAAAACCATTTCTTTTTATG^ 

GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCG^^ 
GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCTGGCTGTCCTTCA 

35 GGGCCAGTGGGGCACTAGTGTCm 

GGGACAGAATATAATCAATCACTACTTTTGTGAACCTCCTGCCCT 
ATAGACACTTACAGCACAGAAATGGCCATCTTTTCAATGGGCGTGGTAATCCTCCT 
CTGTCTCCCTGATTCITGGTTCTTATTGGAATATTATCTCCACTGTTA 
GGGGAAGGGAGACTCAAGGCTTTTTCCACCTGTGGCTCCCAT 

40 CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACTGGA 
TAAAATGATATCTGTGTTCTATACAGCGGTGACTCCAATGTTGAACCCCATAATTTATAGC 
TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAG 
CATAGGCAGTGA (SEQ ID NO: 200) 



45 AOLFR109 sequences: 

IVII^NGSIVTEFILVGFQQSSTSTRALIJFALFIALY 

HI^LLDVCFITTTIPQMLIHLVVRDHIVSFVCCMT 

PLNYWnSQKVCVTG^VGT^ 

WAffADAIVVILSPIVrVL^^ 
50 PHSTHGPDKEKPFSLLYTHTPM (SEQ ID NO: 

201) 

ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCT 
CTTCCACACGAGCATTGCTCTrTGGCCTCTTCT^ 
55 AATGGCCTCATCATCTITATCACCTCCTGGACAG 

TCTTCCTCGGCCATCTGTCTCTCCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
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TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 
ACTTTGTCITCTGTGTTG^ 

TATGTTGCTATCTGCTACCCACTTAACTATGTCCCGATCATAAGCCAGAAGGTCT 
GGCITGTGGGAACTGCCTGGTTCITrGGGCTGA 
5 ATTCCGAGAGCCCITCCGCAGAGACAACCACATAGAAAGCITCTTCT 
GTGATTGGCCTCTCTTGTGGGGACCCT^ 
TCGTGGTAATTCTCAGCCCCATGGTG 

ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGACTTTCTCT 
TGACTGTGGTCATCirrCTCTACACTTCAGCrATGT^ 
1 0 CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTAC 

ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACITG 
GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFR110 sequences: 
15 MKIANNTVVTEFILL^^ 

DASYSFr^APRMLVDFLSEKK^ 

VMNPRACYAMMLALWL^^ 

LMVFNSGLMTLLCFLGLIASYAVILCHVRFLAAS 

RALPADKMVSLFHTVIFPLMNPM^ (SEQ ED NO: 

20 203) 

ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCTTGGTCTGACTCA 
AAGATATTCAGCTCTTGGTCTTTGTGCTGATCTTAATTTTCT 
AATTTTCTCATTATTTTCACCATAAGGTCAGACCCTGGGCT 
25 TCTGGGCAACTTGGCCTTCCTGGATGCATCCT 

TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACT 
CITGCACTTCCITGGAGGAGGGGAGGGATTACTCCTTGT^ 

ATCGCCATCTGCCGGCCTCTGCACTGTTCAACTGTCATGAACCCTAGAGCCTGCTATGCAA 

TGATGTTGGCTCTGTGGCTrGGGGGTTTT^ 
30 CGCITGCCTTTTTGTGGCCCAAACCAGCTG 

TCAAGCTGGCITGCACCGACATGTITGTGGTGGAGOTCTAAT^ 

GATGACACTCCTGTGCTTTCTGGGGCTTCTGGCTrCCTATGCAGTCATCCTCTGCCATG 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 

TTATACITCITATGTT^ 
35 GCTGACAAGATGGTTTCTCTCTTTCACACAGTGATCm 

TACCCTTCGCAACCAGGAAGTGAAAACITC^ 

TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFR111 sequences: 
40 MCHYLIFKEWTLIFYFSLLLFLQITPAIMANL 

GNVLIIMITTLDHHLHTPVYFFLKNLSFLDLCLISV 
ASAELLLLTVMSFDRYTAICHP^ 
SNMVHQFFCDffQLIJUSCSENLIREIALILIW 
SICIimLVVLFLSTGFIAYLKPASESPSlL^ 

45 kltkk (seq id no: 205) 

atgtgttatatatatttaatatttaaag 
tttcctgcagattactcctgcaat^ 
tggggttttctaccaataaaaatatgtgcat 
50 ttgtgtgccctgatggggaatgtcctcattatcatgatcacaacntrggacca 
acacccccgtgtatttctrcrtgaagaatctatcn^ 
acggctcccaaatctatcgccaattctttgatacacaacaactccatct 
tgtttcccaggtctttttgttgcitrcitca 

tgtcctttgaccgctatactgctatatgtcaccctctgcactatgatgtcatcatggacagg 
55 agcacctgtgtccaaagagcx:actgtgtcttggctgtatgggggtctgattgct 
acacagctggcaccitctcct^^ 
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GACATTCCCCAGTTATTAGCTATTTCTTGCT 
TCCTTATTAATGTAGTTTC^ 

GTCTTCTCTACAGTCAAGAAGATCCCTTCCACAGAAGGCCAGTCAAAAGCCTACT 
GCCTTCCACACITGCTGGTTGTGTTATTTCTTTCCACT 
5 GCITCAGAGTCTCCITCTATrTTGGATGCT 

AACCTTTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCT 
TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 
1 0 MKFWHGFSSHLNPMFSSFLLYI^LPWINTTIQAWIJ^ 

SVVTCSSSQSSDWMQLCTHLCTIl^^ 

TPWGACECTIXTAMAYDRYIAICRPIJrYP^^ 

CAYNEIQHIFCDFPPLLSIACKDTSAMLVDFAIN 

AFSTCASHLAVVLIFFGSIIFMYVllLKXSYSLTLDRT^ 
1 5 TIFQKGDKASLAHL (SEQ ID NO: 207) 

ATGTGTCAACAAATCHTACGGGAT^ 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCITATAA 
CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCTrCACATCrrTG 
20 GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCT 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCITCTGCTCAGGAGACAGCT 
CTITAGTGCTTGTTTCACTCAGATGTTTTT^ 

CTGCTGCTGACCATGGCTITrGACCGCTATGTAGCCATCTGCAAG^ 
25 GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTC^ 

GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATGGTGGGCT 
GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACTGCTCA 
30 AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTAC 

GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTrAAATCCCATCA TCTAT GGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATC 
CTGGGTTCATGA (SEQ ID NO: 208) 

35 

AOLFR114 sequences: 

MERINHTSSVSEFILLGLSSRPEDQKTLFVLFLIVYLVTITGNLLI^ 
LTDICFTTSVWKMLMOT^ 
HYVTTMSHHHCVLLVAFSCSFPH^ 
40 EIVQMTEAPrVXVTRFLCIAFSYIRILTTVLK^ 

PSTYAVKDHVATTVnriVLSSMLNPF^ (SEQ ID NO: 209) 



ATGGAAAGAATCAACCACACCAGCAGTGTGTCCGAGTTTATCCTCCTGGGACTCTCCTCCC 
GGCCTGAGGACCAAAAGACACTCTTTGTTCT^ 
45 AGGGAACCTGCTCATCATCCTGGCCATTCGCTTCAACCCCCATCTTCAGACCCCTATGTAl^ 
TCTTCTTGAGTTTTCTGTCTCTCACT 

CTGATGAACTTCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGACACAGATGT 
ATTTTCTCTATGCCTTGGGCAACAGTGACAGCT 

CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 
50 TGCTGGTGGCCTTCTCCTGCTCATTTCCTCACCTCCACTCACT 

AATCGTCTCACCTTCTGTGACTCCAATGTTATCCACCACTTTCTCT 

GCTGAAATTGTCCTGCTCTTCCATATTTGTCAATGAAATT^ 

ATTGTTTTGGTGACTCGTTTTCTCTGCATTGCTTTCT 

TCTCAAGATTCCCTCTACTTCTGGGAAACGCAAAGCCTTCTCCACCTGTGGI 
55 CCGTGGTGACGCTCTTTTATGGAAGCAT^ 

GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCTCAATCCrT 
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TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCT 
GATCCTAG (SEQ ID NO: 210) 

AOLFR115 sequences: 

5 MEGFYLRRSHELQGMGKPGRVNQTTVSDFLLLGLSEWPEEQPLLFGIFLG 
LMSSDPHLHTPMYPFLANnLSLTDACFTSASIPKMLAN^ 
NCLLAVMAYDRYVAICQPLHYSTSMSPQLCALMLGV 
AIPHFYmPSALOGLACSDTHVNELMnTMGLLFLTW 
FSTCGSHLTVVLLFYGSLMGVYLXPPSTYSTERESRAA\^ 
10 KLFVSGKTFFL (SEQ ID NO: 211) 



ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 
GTGAACCAAACCACTGTTTCAGACTTCCTCCTTCTAGGACT 

AGCCTCTTCTGTTTGGCATCTTCCTTGGCATGTACCTGGTCACCATGGTGGGGAACCT 

1 5 ATTATCCTGGCCATCAGCTCTC^ 

CCTGTCATTAACTGATGCCTGTTTCACITCTGCCTCCATCCC 

ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCTTGCACAGCTATAm 

TTTGGTGGCCHTGACAACTGCCTGCTGGCTGTC 

GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCTGGGTGT 
20 GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCT 
TTCTGTGCCCAGAAAGCCATCCCTCATTTCT 

CTGCTCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCnTGCTGTTCCT 

GTTCCCCTCCTGCTGATCGTCITCTCCTATGTCCGCATTTTCTGGGCT 

ATCTCCTGGAGGGAGATGGAAGGCCTTCTCTACCTGTGGTTCTCATCT 

25 CTCTTCTATGGGTCTCTrATGGGTC 

GGAAAGTAGGGCTGCTGTTCTCTATATGGTGATTATTCCCACGCTAAACCCATTCA 

AGCITGAGGAACAGAGACATGAAGGAGGCTTTGGGTAAACTTT^ 

TTCTTTTTATGA (SEQ ID NO: 212) 



30 AOLFR116 sequences: 

MDEANHSVVSEFWLGLSDSRHQLLLFLFFSW 

I^IINLWCSSTAPKMIYDLFRKHKTISFGGCW 

YLTIMNPQRCIIJFLVTSWnGIIHS^ 

TANSGFISIASFLILHSYfflLVTVQK^ 
35 KFIAJOFDAVITTVLNPVIY^ (SEQ ID NO: 213) 

ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACT 
GGAAGATCCAGCTCCTCCTCTTCCTCTTTTTCTCAGTG 
AATCTCCTCATTGTGCTAACTGTGACCTCTGACCCTCGTTT 
40 GCTGGCCAACCTTTCCATCATCAATTTGGTATTTTGTTCCTCCACAG 
ATGACCTITrCAGGAAGCACAAGACCATCTCTTTTGGGGGCT^ 

TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTTTTGACCGATAT 

GTGGCCATATGTAAGCCTCTCCACTACCTGACCATCATGAACCCACAAAGGTGCATTTTGT 

TTTTAGTCATTTCCTGGATTATAGGTATTATTCACTCAGTGAT^^ 
45 GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTTCTTTTGTGATC^ 

CAAACTGGCTTGCATAGAGACCTACACATTGGGATTCATGGTTACTGC 

ATTTCTCTGGCTTCTTTTTTAATTCTCATAATCT 

AAAAAATCTTCAGGTGGTATATTCAAGGCTTTCTCTATGCT^ 

TGGTTTTGGTCTTTGGGCCATTAAT^ 
50 ATAAATTCCTTGCCATCTrTGATGCAGTTATCACTCCCGTTTTGAATCCAG 

TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 

AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR117 sequences: 

55 MNNTIWVIKIQffiKSDLKY^ 
QHEFWCEJFIWLLIYVT^ 
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EEKNLIIJ^QGCVTQF^ 

MGSINASVQTGFTCSLSFCKSNSINHFFCDWPIIA^ 
YIYIMATEJmSSSAGRKE^FSTCASHLTAVT^ 
PMLNPLIYSLRNKEVKEALKVIGKKLF (SEQ ID NO: 215). 

5 

ATGAATAACACTATTGTATTTGTCATAAAAATACAAATAGAAAAAAGTGAOT 
GAGCCATTTCATTGCAAGAAATCTCAAAGATTTC 
ATTTCTAGACITITACTAGCCATGACACTAGGAAACAGCACT 
TTCTGGGATTTGGTGCCCAGCATGAGTTTTGGTC 
1 0 TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTC ATCAAC ACAG ATTCCAGAT 
TTCAAACACTCACGTACITTTTTCTACAACATTTGG 

GCTATCACTCCCAAGATGCTCCAAAGCTTCACAGAAGAAAAGAATTTGAT^ 
GCTGTGTGATACAATTCTrAGTTTATGCAACATTTGCAACCAGTGACT 
ATGATGGCAGTGGATCCTTATGTTGCCATCTGTAAGCCCCTTCACTATACTGTAATCATC 
1 5 CCCGAACAGTCTGCATCCGTTTGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCT 
TGTACAAACAGGTTTTACATGTTCACTGTCCTTCTGCAAGTCCAATAGCATCAA 
TCTGTGATGTTCCCCCTATTCTTGCTCnTrCATGCT^ 
CTTGTTGTCTTTGTGGGATCT^ 

CTACATCATGGCCACCATCCTGAAAATGTCTTCTAGTGCAGGAAGGAAAAAATCCTTCTCA 
20 ACATGTGCTTCCCACCTGACCGCAGTCACCATTTTCTATGGGACACTCT 

GCAGTCTCATTCTAATAATTCCCAGGAAAATATGAAAGTGGCCTTTATAT^ 
GTTATTCCCATGTTAAATCCTTTA^ 

TAAAAGTGATAGGGAAAAAGTTATTTTAA (SEQ ID NO: 216) 

25 AOLFR118 sequences: 

MNHMSASLKISNSSKFQVSEFILLGFPGIHSWQHWLSLPLALLYI^ 

PMYIFLGILCMVDMGLAT^ 

VAICHPLRYPSWTSSIJLKATLFM^ 

roDRRPNSIOJLVIAWLGMGSD^^ 
30 VVISVTHLTEMKATLlPVIJLNVlJINIff (SEQ ID 

NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCC 

CATCCTGCTGGGATTCCCGGGCATTCACAGCTGGCAACACTGGCTATCTCTGCCCCT 
35 CTACTGTATCTCTCAGCACTTGCTGCAAACACCCTCATCCTCATCATCATCTGGCAG 
TTCTTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTAT^ 
CCACTACTATCATCCCTAAGATCCTGGCCATCTTCTGGTTTGATGCCAAGGTTA 
CCTGAGTGCITrGCTCAGATTTATC 

ACTCTGCATGGCTTTTGATAGATATGTGGCTATTTGTCACCCTC^ 

40 TCACCAGTTCCTTAATCTTA^ 

ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCTCCAAGAATGAAATTGAACACT 
GCCTGTGCTCTAACCTrGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCA 
TTGCCAGTTGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCnTATTATACT 
TATATTTTGATTCTGTACTCTGTACTTAGACTGAACTCAGCT^ 

45 TGAGCACTTGTAGTTCACATCTCArc 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTITG 

ACAACATCATCCCCCCTTCCCTCAACCCTACAGTTTATGCACTTCAGACCA^ 
GGCAGCCTTCCAAAAGGTGCTGTTTC (SEQ ID NO: 

218) 

50 

AOLFR119 sequences: 

MPLFNSLCWFPTIHVTPPSFILNGIPG 
MYFFFGHALSLE)LLTCTr^^ 
RYIAICYPLRYATTLTWIIAKAEIAT^ 
55 SCASIKVNVTYGLMVALLIGVTOICCISLSYTLILKAAISI^SSDA^ 
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FFTFFAHRFGGHTIPPSLHIIVANLYLLLPPTLNPIV^ (SEQ ID 

NO: 219) 



ATGCCTCTATTTAATTCATTATGCTGGTTTCCAACAATTCATGT 
5 TCTTAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCTCCCTCCCACTCTGCACA 
^ ATGTACATCATCTTCCTTGTGGGG^ 

CTTACATCATCCGATGTATTTTTTTTTTGGCCATGCT 
CACCACCACTCTACCCA^^ 
ATGCITGCTTGGCCCAGATGT^ 
10 CATGCTCATGGCTCTAGACCGCTATATAGCCATTTGCTACCOT 
TCACCAACCCTATCATTGCCAAGGCTGAGCITC 
GATTCCTTTCCCATTCTTGGTTAAGCGTTTGCCTT^ 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCT^ 
15 ACACTTTGATCCTCAAGGCAGCGATCAGCCTCTCTTCATCAGATGCT 

CAGCACCTGCACTGCCCATATATCTGCCATCATCATCACCTATGTTCCAGCATTCTTC^ 

TCITTGCCCACCGTTTTGKKjGGAC 

CTTTATCTTCTTCTrCCCCCAACTCTAAACCCTATT 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 

20 

AOLFR120 sequences: 
MQPYTKNWTQVTEFVMMGFAG 

FLTHLSCLEIWYTSVTVPKMIAGFIGVDGGKNBYAGCLS 
VAICMPIJEryGAFVSWGTCIRLAAACWL 
25 CSDVTWKETVDFLVSIAVLIASSMVIAVSYGNIVWTLIi^ 
YGTLFFMYVQTKVTSSINFNKWSVFYSVVTPMLNPLW 
(SEQ ID NO: 221) 



atgcaaccatataccaaaaactggacccaggtaactgaatttgtcatgatgggctttgct 
30 gcatccatgaagcacacctcctcttcttcatactcttcct 

gtggagaatttggccatcattttagtggtgggtttggaccaccgactacggagacccatgt 

atttcttcxn'gacacactrgtcctgccttgaaatct 

atgctggctggttttattggggtggatggtc 

cccagctcttcatcntcacctttcttggggcaact 
35 tatgatcgttatgtggccatttc^ 

ctgcatccgtctggcagctgcctgttggct 

acctcitgtctcagctaacattttgtggcccaaatgtcatt 

tcacccttgctaok:^ 

tgtctctggctgtgctactggcctcctctatc 
40 tggacactgctgcacatccgctcagctgctgagcgctggaaggccttct 

ctcacctgactgtggtgagcctc^ 

gtgacctcctccatcaacttcaacaaggtggtatctgtcttctactctg 
gctcaatcctctcatctacagtcttaggaacaaggaagtgaagggagctctg 
ttttctctcaacttttggaagggacagtga (seq id no: 222) 

45 

AOLFR121 sequences: 

MKRKNFIEVSEFIFLGFSSFGKHQITLFVVFLTVm 
SSETVYTLVIWRMLLSLIFHNQPISL^ 
TVMSKGLCAQLVCGSFGIGLTMAVIJOT 
50 NYGVSSFVIFVTIGLIFISYVLVISSILQIASAEG 

SffiKDLVLSWYTiriTLI^IPVVYSOlNKEV^ (SEQ ID NO: 223) 

ATGAAGAGAAAGAACTTCACAGAAGTGTCAGAATTCATTTTCTTG^ 
GAAAGCATCAGATAACCCTCTTTGTGGTTTTC 
55 AACATCATCATTGTGACTATCAT^ 

CCTAAGCATGCTGGCTAGTTCAGAGACGGTGTACACACTGGTCATTGTGCCACGAATGCCT 
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TTGAGCCTCATTTTTCATAACCAAC 
TTTTGTTATCTTGGCCACTAATAATTGCTTCCTGCT 

TGGCCATCTGCAGACCCCTGAGATA(^CTGTCATCATGAGCAAGGGACTATGTGCCCAG^ 
GGTGTGTGGGTCCTTTGGCATTGGTCTGACTATGGCAG 
5 AATTTGCCGTTCTGTGGCACAGTGGTAGACCACTrCT^ 

AACTTTCTrGCATTGATACCACTATCAATGAGATAATAAATTATGKj 
GATTTTTGTGCCCATAGGCCTGATATTTATCTCCTATGTC<^ 

AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCTTTGCCACCTGTGTCTCCCACCTCACTGT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAAGTCAGAAAGTTCA 
1 0 ATAGAAAAAGACCITGTTCTCT 

TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 
15 MEWENQTILVEFFLKGHSVHPR^ 

SFLDICYTTTSIPSTLVSFLSERKTISFSGGAVQMFLGLAMGTTECVI^ 

YPIIMSKNAYVPMAVGSWFAGIVNSAVQTTFWQLPFCRK^ 

EFLMLVAmFTU^LIXmSYS^ 

KJETLNSDDLDATDKnSMF^GVMTPMMNPIJ^ (SEQ ID NO: 

20 225) 

ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCTGAAGGGACATTCT 
CAAGGCTTGAGTTACTCTTTTTTGTGCTAATCTTCATAATGTATGTGGTCAT^ 
AATGGTACTCTCAtirTAATCAGCATCITGGACCCTCACCrTCAC 
25 TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACACT 
TGAGCTTCCTITCAGAAAGAAAGACCATTTCCT^ 
GGCTTGGCCATGGGGACAACAGAGTGTGTGCTrCTC^ 

TGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGCAAGAATGCCTATGTACCCAT 
GGCTGTTGGGTCCTGGTTTGCAGGGATTGTCAACTCTGCAGTACAAACTACAT^ 
30 CAATTGCCTTTCTGCAGGAAGAATGTCATCAATCATTTCTCATGTC 

GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCTCATGCTrGTGGCCACAATATTG 

TTCACATTGATGCCACTGCTCTTGATAGTTATCT 

CAAGATTCACTCCTCTGAGGGGAGAAGCAAAGCTrTCTCT 

GTGGTCATAATATTCTATGGGACCATCCTCTTCATGTATATGAAGCCCAAGTCTAAAGAGA 
35 CACTTAATTCAGATGACITGGATGKnACCGA 

GACTCCCATGATGAATCCTrTAATCTACAGTCTrAGAAACAAGGATGTGAAAGAGGCAGT 
AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

40 MYRFTDFDVSNISIYLNHVL 

IMYMnLLGNSLLniTILDSRLHTPMYFFLGNLSFLDICYTSSSff 

WSLGLGSTECVLLAVMAYDHYV^ 

MMLPFCGNNVIDHrrCEIIALL^ 

GRKKAFSTCSAHSrVVILFYGSALFMYMKPKSKNTOT 
45 KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 

ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATT^ 

CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 
GACTGAATTCTTTCTGGTGGGGCITTCCCAATATCCAGAGCTCCAGCTTTT^ 
50 TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCATC 
TTGGATTCTCGCCTCCATACTCCCATGTATT^ 

CTGTTACACATCCTCATCCATTCCTCCAATGCITATTATATTTATGTCTGAGAGA^ 
TCTCCTTCATTGGCTGTGCTCT^ 

GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACTGAGGTACT 
55 CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCCTGGATCATAGGCTG 
TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCCTTTCTGTGGGAATAATGTC 
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ATTGATCATATTACCTGTGAAATTT^ 

CAATGTGCTTATCATGACAGTGACAAATATTGTTTCACTGGTGATTCT^ 
TCATCTCCnATGTGTTTATTCTCT 
AAAGCCTTCrCTACCTGTTCAGCGCACTCGA 
5 TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATTATT 

TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA (SEQ 
ID NO: 228) 

1 0 AOLFR124 sequences: 

MNHSVVTEFIILGLTKKPELQGnFLFFLIVYLVAi^ 

DnCITSIIPKMLGTMLTSENTISYAGCMSQLFI^ 

VMNHHMCVAIXSlsmiAIAVTNSWVH^ 

MVYVADITIAIGDFILTCISYGFW 
15 YTFERDKWAALYTLVTPTLOTMWSFQNREMQAGIRKW (SEQ ID NO: 229) 

ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAG^ 

AGGGAATTATCITCCTCITTTTC 

ATCATCATTGCCAAAATCTATAACAACACCTTC^ 
20 ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 

GCTAACATCAGAAAATACCATTTCATATGCAGGCTGCATGTCCCAGCTCTrOT 

TGGTCTCTGGGAGCTGAGATGGTTCTCTTCACCACCATGGCCTATGACCGCT 

TTTGTTTCCCTCITCATTACAGTACTGTTATC 

ATGGTCATGGCTATTGCAGTCACCAATTCCT^ 
25 CTTTCTGTGGGCCAAACACCATTGACCACTTCTTCTG 

TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 

TAGGGGACTTTATTCTTACCTGCATCTCCTATGGTTTTATCATTGTTGCT 

CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 

ACCCTTTACTATTCTCCTGTAATCTACACCTATATCCGCCCTGC^ 
30 AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 

TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCT 

CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 
3 5 MTNQTQMMEFLLVRFTENWVLLRLHALLFSLIYLTAV^ 
LSFLDLCLISATWKSILNSVASTDSISFLG^ 

EAVMSRGLCVQLMALSWLNRGALGLLYTAGTFSLNFYGSDELHQF 
ISVSVAIGVCYAFSCLVCIWSYVYIFSAVL^^ 

KPGSDAPSILDLLVSWYSVAPPTLNPVT^^ (SEQ ID 

40 NO: 231) 

ATGACCAATCAGACACAGATGATGGAATTCTTGCITGTGAGATTTACTGAGAATTGGGTGC 
TCCTGAGGCTGCATGCTTTGCTCTTCT 

GTCATCATTCTCCTCATGATTCTGGACCATCGTCTCCACATGGCAATGTACTITn 

45 ACATTTGTCCTTCTrAGACCTGTGTCTCATTTCrGCC 

CTGTCGCCTCCACTGACTCCATCTCCTTCCTGGGGTGTGTGTTGCAGCTCTTCT^ 
CTGCTGGCTGGATCAGAGATTGGCATCCTrACTGCCATGTCCrATGACCGCT 
TCTGCTGCCCCCTACACTGTGAGGCTGTCATGAGCAGAGGGCTCTGTGTCCAGTTGATGGC 
TCTGTCCTGGCTCAACAGAGGGGCCTTGGGACTCTTGTACACAGCTGGAACATTCT 

50 AATTTTTATGGCTCTGATGAGCTACATCAGTTCTTCTGCGATGTCCCTGCCCTACT 

CACTTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTTTCATGTTTAGTTTGCATTGTAGTTTC 
ATCACAGAGACAGAGACAATCCAAAGCCTTTTCC^ 
ACTGTGTTTCTTGTAACAGGTGCTGTTGCTTATTTAAA 

55 TCTAGACTTGCTGGTGTCTGTGTTCTATTCT 
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ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO: 232) 



AOLFR126 sequences: 

5 MFLYIXTIFQRTCSEEMEEEN^ 

KDPHLHIPMYLFLGSLAPVDASLSSTVTPKML^ 

ATMAYDRYVAICKALLYPVIMTNELCIQIXVLSFI^ 

PLLKISCTDSSINFLMWIFAGSVQVFnGTILIS^^ 

YGPLTFKYLGSASPQADDQDMMESLFYTVIW^ (SEQ ID 

10 NO: 233) 



ATGTTCCTITACCTITGCTTCATTTTTCAGAGGACATGCAGTGAGG 
ATGCAACATTGCTGACAGAGTTTGTTCTCACAGGATTTTTACATCAACCT 
ACCGCTCTTCCTGGCATTCITGGTAATATATCTCA 
1 5 TTGTTCTCATCTGGAAAGACCCTCACCT 

G(XTTTGTGGATGCTTCGTTATCATCCACAGTGACTCCGAAGATGCTGATC^ 

CTAAGAGTAAGATGATATCTCTCT^ 

GTAACCACAGAATGTTTTCTC^ 

AAGCTTTACTTTATCCAGTCATTATGACCAATGAACTATGCATTCAGCT 
20 TTTATAGGTGGCCITCTrCATGCT 

TAATTCCAACATAATACAACACirrTACTGTGACATT^ 

CTGATTCCTCTATTAACTTTCTAATGGTTTTTAT^ 

TTGGAACTATTCTTATATCTrATACAATTATCCT 

AAAGGGATACGAAAAGCTGTCTCCACCTGTGGGGCTCAT 
25 ATGGCCCCCTCACCTTCAAATATCTGGGCTCTGCATCTCCGCAAGC^ 

GATGGAGTCTCTATTTTACACTGTGATAGTTCCTTTA 

GAAACAAGCAAGTAATAGCTTCATTCACAAAAATGTTCAAAAGCAATGTTTAG (SEQ ID 
NO: 234) 

30 AOLFR127 sequences: 

MSNEDMEQDNTTLLTEFVLTGLTYQPEWK^ 
YFFLGSIAFVDAWISSTVTPKMLVNFIAK^ 
VAICKPLLYPVIMNNSLCIRL^ 
PSINFLMVFILSGSIQVFirVOVLNSYTFALra 
35 MYLRPASPQADDQDMIDSWYTIIIPLLNPIIYSLRNK (SEQ ID NO: 235) 

ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTC 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTC 
TCATCACTATTGTGTGGAACCTTGGTCTGATTGC 
40 ATCCCCATGTACTTTTTTCTrGGGAGTTrAGCCTI^ 

AACTCCCAAAATGTTGGTTAATTTCTTGGCCAAAAACAGGAT 
ATGATTCAATTTTTTTCCTTTGCATTTGGTG 

GGCATATGATCGCTATGTAGCCATATGCAAACCITrACTATATCCAGTGATTATGAACAAT 
TCACTATGCATACGGCTGTTAGCCT^ 
45 TGAAGTCCITATATTCAGATT^ 
ATATTATACCACTGTTTATGATTTC 
TTTTGTCTGGCTCAATTCAGGTATTCACCATTC 
CTTTTCACAATCCTAAAAAAG^^ 

GAGCCCATCTCITATCTGTCTCTTTATATTATGGCCCACTT 
50 GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCT 

CTTTGCTAAATCCCATTATCTACAGTCTGAGAAATAAACAAGTAATA 
AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 

55 METQNLTVVTEFn.LGLTQSQDAQLLWVLVLIFYLniJ>GNFL 

LLDASYSFIVWRMLWFLSEKKVISYRSCITQLFFLHFLGAGEMFLLW 
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STIMNPRACYALSLVLWLGGFIHSIVQ 
IMVSNSGLLSLLCTLGLLASYAVIL^^ 

ADKWSLFHT\OFPLJMOT (SEQ ID NO: 237) 

5 ATGGAAACACAGAACCTCACAGTGGTGACAG 

AAGATGCTCAACTTCTGGTCTTTGTGCTAGTCTTAAT^ 

AATTTCCTCATCATTTTCACCATAAAGTCAGACCCTGGGCTCACAGC 

TCTGGGCAACXTGGCCTTACTGGATGC^^ 

GTGGACTTCCTCTCTGAGAAGAAGGTAATCTCCTATAGAAGCT 
1 0 TCTTGCATTTTCTTGGAGCG^ 

ATCGCCATCTGCCGGCCITTACACTATTCAACCATCATGAACCCTAGAGCCT 

TATCGTTGGTTCTGTGGCTTGGGGGCTITATCCATTCCATTGT^ 

CACTTGCC^TTCrGTGGCCCA^^ 

CAAGCTGGCCTGCACCAATACCirTGTGGTGGAGC^ 
15 CTCAGCCTCCTGTGCTTCCTC^ 

GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATC^ 

ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACACT^ 

TGACAAGGTAGTTTCTCTTTTCCAT^ 

CGCTTCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTC 
20 CTGA (SEQ ID NO: 238) 



AOLFR129 sequences: 

MALYFSLILHGMSDLFFI£TGHPRAS(^ 
YVVTVLGNLLEVTVFNTPNL^ 
25 QIFLLHIXGGVEMVIXVSMAFDRYVA 

AVNLPFCGPNVVDSIFCDI^LVTKLACmOT 
GQSKARSTLTAHITVVI^^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 

30 ATGGCTCTTTATTTTTCACTCATACTCCATGGTATG 

TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 

AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTCT 

TCTCGGTTATCTATGTGGTCAC^^ 

ACCCCTAACCTGAATACTCCCATGTATTTTCTCCTTGGTAATCT 
35 CCTTGCTTCTTTTGCCACCCCT 

TCTTTTGCTGGGTGCITCACTCAGATATTTCT 

ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATT^ 

ACCATCATGAACAAGAAGGTATGTGTT^ 

TTCACTCAGGGTTTCAGATACCATTTGCTG^ 
40 GACAGCATTTTTTGTGACCTCCCTTTGGTTACT 

ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTC^ 

TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGGCAA 
CCGrTCCACTITGACTGCTCACATCACA 
TCTACATTTGGCCCTTCGGCAACCACT 
45 ATCACTCCTATCTTGAATCCAATTATCTATACTCTGAGAAACAAAGAAATGAAGATATCCA 
TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGATACTTAG (SEQ ID NO: 240) 



AOLFR131 sequences: 

MASTSNVTELIFTGLFQDPAVQSVCFVWI^ 
50 LVEIS YS STIAPKFDDLLAKIKTISLEGCLTQIFFFHFFGVAEILLIV^ 
ISRQLCHlXVAGSWLGGFCHSnQILVnQL^ 
NSGLFSWSFLILVSSYimVNIJRNHSAEGRHKA^ 

KLVAVFYTVTTPMLNPim^LRNAEVKIA^ (SEQ ID NO: 241) 

55 ATGGCCAGTACAAGTAATGTGACTGAGTTGATTTTC^ 

TGCAGAGTGTATGCTTTGTGGTGTTTCTCCCCGTGTACCT^ 
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CCTCATCGTTCTGACGGTCAGTATCAGCAA^ 

GCTGCCTGTCCTTGGTGGAGATCAGTTATTCCTCCACTATCGCCCCTAAATTCATCATAGAC 
TTACTTGCCAAGATTAAAACCATCTCTCTGGAAGGCT 
CTTCTTTGGGGTTGCTGAGATCCTTTTGATTGTC^ 
5 ATTTGCAAGCCTCTTCATTATATGAACATTATCAGTCGTCAACTGTGTCACCTTCT 
TGGTTCCTGGCTGGGGGGCTITrGTCACrCCATAATTCAGATTCT 
CCTTCTGTGGTCCCAATGTGATTGACCACT 

GCCTGCACTGACACCTrCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCT 
TCTTCTCCTTCCTCATCTTGGTGTCCTCITATATTGTCATTCT 
10 TCTGCAGAGGGGAGGCACAAAGCCCTCrCCACCrGTGCTTCTCACATCACAGTGGTCATCT 
TGTTTTTTGGACCTGCTATCITCCTCTACATGC 

CITGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACT 
GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 

15 

AOLFR132 sequences: 

MVATNNVTEIIFVGFSQNWSEQRVISVMFLIMYTAV^ 
SFWCYCSVMAPKHTO^ 
HYMAIMNQmCGIXVRIAWGGGLLHSV^ 
20 FFISLLIITNGGSISWSFFVIMASYLIILOT 

PCVTLPADKWAVFYTVVTPLLNPVIYSFR^ (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAG 
AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCT 
25 CCTCATTGTGGTGACCATCCTGGCCAGCAA^ 
GCTACTTATCCTTTGTGGAG 

TCCITTATCAAGAGGAAAGTCATTTCTCTCAAGGGCTGCCT 
ATTTCTTTGGTGGCACTGAGGCCTTTCTCCTGATGGTGATGGCCTATGA 
CATCTGCAAGCCXJ1TGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCT 
30 AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGTTGGGCAAAC 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 
GCTGGCCTGCGCAGACACCTTCTTCATC^ 

TCCGTAGTCAGTTTCTrCGTGCTGATGGCTTCCTACCTGATCATCCT 

CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 
35 GACCTGTTCITCATACCTTGCTCCTTGGTCTATATTAGGCCCTGTGTC 
CAAGATAGTTGCTGTATTTTATACAGTGGTCACACCTCTCTTAA 

TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 
(SEQ ID NO: 244) 



40 AOLFR133 sequences: 

MTEFIFLVI^PNQEVQRVCFVIFI^LYTArV^ 
SATAPKUSDLLAERKVISWWGCMAQLFFLHFFGGTEIFLLT^ 
WQVCTVLVGIAWVGGFMHSFAQILLIFHL^^ 
GGTLSVISFGVLLASYMVnXHLRWSS 
45 DKMVAVFYTVITAn.NPVIYSLRNAEMRKAMKRLW^ (SEQ ID NO: 245) 



ATGACTGAATTCATTTTTCTGGTA^ 

TGATATTTCTGTTCTrGTACACAGCAATTGTGCTGGGGAATTTCCTCATT 
ATGACCAGCAGAAGCCTTGGTTCCCCCATGTACT^ 
50 GATCTGCTACTCCTCCGCTACAGCCCCCAAACTCATCTCAGATCTGCTGGCT 
GTCATATCTTGGTGGGGCTGCATGGCACAGCrTTTCrTCTrGC 
GATTTTCCTGCTCACTGTGATGGCCTATGACCACT^ 

TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 
GGCITCATGCATTCCTrTGCACAAATCCTTCTCATCTTCCACCTGCT 
55 TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCTTCTCAAACITGCCT 
TCCTCATTGGTCTGCTGATTGTTGCCAATGGAG 
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CCTCTTAGCATCCTATATGGTCAT 

TGCAAAGCCCTCTCCACCTGTGGGTCCCATTT^ 

CGTCnTCAACTCTCTGAGGCCTTCTACCACTCTGCCCA 

ACACAGTGATAACCGCGATCCTGAACCCTGTCATCTACTCTCTGAGAAATGCTGAAATGAG 
5 GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG (SEQ ID 
NO: 246) 



AOLFR134 sequences: 

MTTIILEVDNHTVTTRFILLGFPTRPA^ 

SHLSFLEMWYVTVISPKMLVDFIJSm 

NPUtYPVIMTNQLCGTIAGGCWFC^ 

DASQAEMVDFFLALMVIAIPLCVW^ 

IJTYARPKIMYAYNSNKWSVLYTVIVPL^ 

S (SEQ ID NO: 247) 



ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCTGG 

GGTTTCCAACACGACCAGKDCTrCCAGCTTCTCnT^ 

CTGACACTGCTGGAGAATCTTCITATCATCITAGCTATC^ 

AGCCCATGTACTTCTTCTTGAGCCACCTCTCCIT 

AGCCCCAAGATGCTTGTTGACTrCCT 

TGACTCAACTTTACITn^ 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCAACC 

AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTC 

GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTCA 

ATATCTCTCCACTCCTrAACGTCTCCTGTGAGGATGCCTCACAGGCTGAGATGGTGGACrr 

CTTCITGGCCCTCATGGTCATTGCTATTCCTCTT^ 

TCCHTGCCACCATCCTCAGGATCCCTr^ 

TGCCTCCCACCTGACCGTCGTAATTCTCTTCTATTCCATGACACTTTTCAC 

CCAAACTCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCT 

CCACTCCTCAACCCCATCATTTACTGTCT 

AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA (SEQ 
ID NO: 248) 



AOLFR135 sequences: 

35 MIFPSHDSQAFTSVDMEVGNCTTLTEFILLGFSAD 

DSHLHTPMYFFIGNLSFLDFWYTSVYTPKIIASCVSEDKRISLAGCGAQLFFSCW 

AAMAYDRHAAICM>LLYSGTMSTALCTGLVAGSYIGGFLN 

DAPPLVKMSCTmTtVYEKV^^ 

ISVMLFYGSLLFMYSRPSSTYSLERDKVAALFYTVINPLLOT 
40 T (SEQ ID NO: 249) 



ATGATTTTCCCTTCTCATGATAGT^^ 

GCACCATCCTGACTGAATTCATCrTGTTGGGTTTCTCAGCAGATTCCCAGTC 
TCTATTTGGAGTGTTTCTGATC^ 
45 TCTTAATCCGAACTGATTCCCACnT 

TTTTTGGATTTCTGGTATACCTCTGTGTATACCCCCAAAATCCT^ 

AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCTC 

ACACTGAATGCTATCTCCTGGCA^ 

ATTGCTTTATTCAGGTACCATGTCCACCGCCCTCTGTACTGGGCTT 
50 TAGGAGGATTTTTGAATGCCATAGCCCATACT^ 
TAAAAATATCATTGACCACTTT^ 
AACACCAGGGTCTACGAAAAAGTCCTGCCT 

TTCITGCTATCCTGATTTCCTATGTCAACATCCrCCTGGCTATCCT 
TCAGGAAGACACAAGGCATTCTCCACCTGTGCTrCCCAC 
55 TGGATCATTGTTGTTTATGTATTCAAGGCCT 

GTAGCTGCTCTGTTCTACACCGTGATCAACCCACT 
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AAACAAAGATATCAAAGAGGCCITCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A (SEQ ED NO: 250) 

AOLFR136 sequences: 

5 MTMENYSMAAQFVLDGLTQQAE^ 

SSI^FVDFCYSSVITPKMLVNFLGKKOTILYSECMV 

SPLLYNAIMSSWVCSLLVLAAFFLGFI^^ 

HLNELLLFEAGFNTLVPTIAV^^ 

FKPPSSNSLDQEKVSSWYTTVIPMLWLIYS^^ (SEQ ID NO: 251) 

10 

ATGACCATGGAAAATTATTCTAT^ 

CAGAGCTCCAGCTGCCCCTCITCCrCCTGTTCCTGGG 

CAACCHXjGGCATGATTCT^ 

TCCTCAGK3AGCTTGTCCTTCGTCGATTTCTGCTATTCCTCT 
1 5 GTGAACTTCCTAGGAAAGAAGAATACAATCCTTTACTCTGAGTGCATGG 

TCTTTGTGGTCITrGTGGTGGCrGAGGGTTACCTCCTGACT 

TGTTGCCATCTGTAGCCCACTGCnTrATAATGCGATCATGTCCTCATGGGTCT 

TAGTGCTGGCTGCCTTCITCITGGGCTTTCTCT 

AAACTGTCCTTTTGCAAATC^ 
20 CAATCTCTCCTGCTCCAACACACACCTCAATGAGCnTCTA 

ACACCTTGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCCTTCATCCT 

CACATCCGCTCCTCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCT 

CTGTGGTGATCTTCTTTGG 

CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTA 
25 TAATATACAGTCTGAGGAATAAGGATGTGAAGA 

AATGA (SEQ ID NO: 252) 



AOLFR137 sequences: 

MSPENQSSVSEFLLLGI^IRPEQQAVFFALFLGMYLTTVLGNLIJ^ 
30 LALTDISFSSVTWKMLM^^ 

HYATIMTQSQCVMLVAGSWVIACACALLHTLLLAQI^FC 
NQIAIFTAALTAIMLPFLQLVSYGHIGVTIIXJIPSTKGI 

PSSNTNDKMIASVr^TAVTPMLNPFrYSLRN^ (SEQ 
ID NO: 253) 

35 

ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTC 
GAACCTGCTCATCATGCTGCTCATCCAGCTAGACTCTCACCTTCACAC 
TCCTTAGCCACTTGGCCCTCACTGACATCTCCITrrCATCT 
40 ATGAACATGCAGACTCAGCACCTAGCCGTCTTTTACAAGGGATGCATTTCAC^ 
TTTTCATATTTTTTGCT^ 

GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 
TGGTGGCTGGGTCCTGGGTCATCGCXrGTGCGTGTGCT 
CAGCTTTCCTTCTGTGCT^ 
45 CAAGTTGTCCTGCTCAGACACCTCC^ 
GCCATTATGCTTCCATTC^^ 

CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCT 
GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTrCTTCCC 
CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
50 TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCTAAGAAAACT 

TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTOVTEFEXGLTS^ 
55 FVDVWFSSNVTPKMLENIJSDKKTISYADCX^ 
GSKMSRGVCTRIJTFPYrYl^ 
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TMUDLAGINFTYSLTVin^ 

ESVEQGKMVAVFYTTVIPMLNPMIYSL]^ (SEQ ID NO: 255) 



ATGCTCAATTTCACCGATGTGACAGAGTC^ 
5 GGCAAGTTCTCTTCITCATCGTTTTTOT 

GGGATGATGTTGTTAATCAAGGTCAGTCCTCAGCTTAACAGCCCCATGTACTTT^ 
GTCACITGTCATTTGTTGATGTGTGGTTTTCTrCCA^ 
CTGTTATCAGATAAAAAAACAATT^ 
TGCTCTTGTCCATGTGGAAATTTTTAT^ 
1 0 TTGGAAATCCTTTGCTITATGGCAGCAAAATGTCAAGGGATG^ 
TTTCCCITACATTTATGGTTTTCTGACGAGTCTGAC 

ACnTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCT^ 
GGCCTGTGCCGGGACCTTTGTAAAAGAATA^ 
ACATATTCCCTGACTGTAATTATCATCTCITACTTATTCATCCT 

GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATCATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 



AOLFR139 sequences: 

MGFPGIHSWQHWI^LPLALLYLIAI^ANILILniNKE 
OLAILWFNAKTISLLECTAQ 
GFMAIJRNSLCLISWIIAAQRHYCSQNQ 
DLGLDLSYAIJLYSVIXLNSPEA^^ 

HNVIPPALNPMVYAIXNKEIJ^^ (SEQ ID NO: 257) 



ATGGGATTCCCTGGCATTCACAGTTGGCAGCACrGGCT 

ACCTCITAGCTCTCAGTGCCAACATCCrTATCCTGATCATCATCAACAAAGAGGCAGCACT 

GCACCAGCCTATGTACTATTTCCTGGGCATCTTGGCTATGGCAGACATAGGCCT 

ACCATCATGCCTAAGATTTTGGCCATCTrATGGTTCAATGCTAAGACCATCAGTCT 

AGTGCTTTGCTCAGATGTATGCCATACATTGCTTTGTGGCCATGGAATCAAGTAC 

CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 

ACTGAATCTTTTGTTTTCAAAGCAAATGGGTT 

TCTCAGTGCCTCTGTTGGCTGCCCAGAGGCATTACTGCTCCCAGAATCAAATTGAGCACT 

TCTTTGTTCTAACCTTGGAGTCACTAGCCTATCTTGTGATGATCGAAGAAT^ 

AACCAGGTCCITTTGGCTTGGACACTC^ 

ATGCTCTAATACTTTACTCTGTCCTGAAGCTGAACTCTCCAGAAGCT 
AAGTACCTGCACCTCCCACCTCATCTTAATCCTTTTCITCTACAC 
CCATTACTCGTAGTACAGGAATGAGAGTTCCCCTTATTCCAGTTCrACTTAATC 
CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACTCAGG 
CAAGGCTTATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 

MLTLNKTDIJP ASFK^NGWGLEDTQLW GNCGLLYLIHYEDALHKPMYY 

FLAMLSFTDLVMCSSTIPKALCIFWFHLKDIGFDECLVQMF^ 

AICYPIIIYSTILTNPVIAKVGT^^ 

NVKVNAIY GLMVALLIGGFDILC1TIS YTMILRA VVSLS S ADARQKAFNTCTAHICAIVFS YTPAF 
FSFFSHRFGEHIIPPSCHIIVANra (SEQ 
ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCTAATACCAGCTTCATTTATTCT 
GACTGGAAGACACACAACTCTGGATITCCITCCCATTCTGCTCTA 
GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCTGCAG 
TACTACTTCITGGCCATGCTTTCCTTTACTGACCT^ 

AGCCCTCTGCATCTrCTGGTTTCATCTCAAGGACATTGGATTTGATGAATGCCI^ 
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atgttcttcatccacaccitcacag 
atcgctatgtggccatctgctaccccttacgctattcaacta 
gcaaaggttgggactgccaccttcctgagaggggtattacrcattat^ 
caccaagcgcctgccctactgcagaggcaatatacttccccatacctactgtgaccacatc 

5 tctgtagccaaattgtcctgtggtaatgtcaaggtcaatgccatctatggtctgatggttg 
ccctcctgattgggggctttgaca^ 
gcagtggtcagcctctcctcagcagatgctcggcaga 
acatttgtgccattgttttctcctatactccagctttct^ 
gggaacacataatccccccttcttgccacatcattgtagccaatattta 

10 cccactatgaaccctattgtctatggggtgaaaaccaaacagatacgagactgtgtcataa 
ggatcctttcaggttctaaggataccaaatcctacagcatgtga (seq id no: 260) 



AOLFR141 sequences: 

MSSTLGHNMESPNHTDVDPSWFLLGffGLEQE 
1 5 HKPVYLFLCMLSTroiAASVSTWKXIAIFW 

AFDRYVAICHPLRYATILTDTIIAHIGVAAVYRGSLLMIP 
WKLACGDTRPNRVYGLTAALLV^ 
VILISYTPALFSFFniRFGHHWVHnn^ 
GMGEKASE (SEQ ID NO: 261) 

20 

ATGTCCAGCACTCTTGGCCACAACATGGAAT 

TOTCTTCCTCCTGGGCATCCCAGGTCTGGAACAAlTrCA 

TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTT 

AACfcAGTCTTGCACAAGCCTGTGTACCTTTTTCTGTGCATGCT 
25 GCCTCTGTCTCCACAGTTCCCAAGCTACTGGCT 

CrGCCTCTGCCTGCCTGGCACAGATGTTCTrCATTCATGCCr^ 

GTGCTACTGGCCATGGCCTTTGATCGCTACGTGGCCATCTGCCACCCACT 

CAATCCTCACTGACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 

GCTCATGCTCCCATGTCCCTTCCTTATTGGGCGTTTGAACITCT 
30 TACACACGTACTGTGAGGACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 

ACCGTGTGTATGGGCTGACAGCTGCACTGTTGGTC 

TCTCTCCTATGCCCTAAGTGCACAAGCTG^ 

AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCITATACACCAGCCCT 
TTCTCCTTTTTTACACACCGCITrGGCCATCACGTT 
35 CAATGTTTATCTGCTTTTGCCACCrGCrCT^ 

AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 



AOLFR143 sequences: 
40 MLGLNGTPFQPATLQLTGIPGIQTGLTWVALff 
SMLAIJTOLGVSFSTLPTVISTFC^^ 
PLRWTVLTHMOLAMGLGILTKSFTT^ 
HVNNIYGLLVIIFrYGMDSTFILLSYALILRAMLVn 

MIHRFWKSAPPVVHVMMSNWLFWPMLOT (SEQ ID NO: 

45 263) 



ATGCTGGGTCTCAATGGCACCCCCITCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCTCT 
GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCT 
50 ACTACTTCCTCTCTATGCTCGCTCT 

GTGATTTCTACTTTCTGCTTCAACTACAACCA 

GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACTGCTGGCCATGAGCTTG 
GCTTTGTGGCTATTTGTTATCCATC 

GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACTCTCTr 
55 GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACTGTCTCCATCCAGAT 
CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTCTTGGTGATCA 
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TTTTTACCTATGGTATGGACTCAAC^ 

ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCTTTTATCTGCCCATAATTGCTGTCT 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCTACCTGTT^ 
5 GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCT 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 



AOLFR144 sequences: 

MGIJ^NVTHPAFI^LTG 
1 0 SMLSFSDVAISMATLPTVIJITFCLNA^^ 

PLRYAT\aTTEVIAAMGLGAAARSFrrLFPLPFLIK^ 
NSIYGIi^VSTFGMDLFFIFLSYVLrLRSVMAT^ 

TVHRFGKHWCmrvnLMSNVYLFW (SEQ ID NO: 265) 

1 5 ATGGGGTTGTTCAATGTCACTC ACCCTGCATTCTTCCTCCTGACTGGTATCCCTGGTCTGGA 
GAGCTCTCACrCCTGGCrGTCAGGGCCCCrCTGCGTGATGTATGCTGTG 
AATACAGTGATCCTGCAGGCTGTGCG 

TCCTGTCCATGTTGTCCTTCAGTGATGTGGCCATATCCATGGCCACACTGCCCACTGTACTC 

CGAACCTTCTGCCTCAA^ 
20 TATTCACTTCTTCTC 

TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAA 

GGGTTTAGGTGCAGCTGCTCGAAGCTTCATCACCCTTTTCCCT 

GGCTGCCTATCTGCAGATCCAATGTTCTTTCTCACTCCTACT 

AGGCTTGCCTGTGCTGATATCAGTATCAACAGCATCTATGGACTCm 
25 CTTTGGCATGGACCTGTTTTTTATCTTCCTCTC 

CCACTGCTTCCCGTGAGGAACGCCTCAAAGCTCTC 

TGTACTTGCATTTTATG^ 

GTCCCATGCTACATACATGTCCTCATGTCAAA 

CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCCATTTTCCGCA 
30 CACATCAAAATATGA (SEQ ID NO: 266) 



AOLFR145 sequences: 

MSVQYSLSPQFMLLSNITQFSPIFYLTSFPGLEG 
TPMYYLLSLLALTDLGLCySTO 
35 RFVAICHPLRYSVirrGQQVVRAGLIVIFRGP 
CTDTTFNNLYGLMWVFTV^ 
FV^MMGLSLVHRFGKHAPPAfflLLMANW 
(SEQ ID NO: 267) 

40 ATGTCAGTCCAATATTCGCTCAGTCCTCAATTCATGCTGCTATCCAACATTACTCAGCT 
CCCCATATTCTATCTCACCAGCTTTCCT 
CCTTTTTCTTTATGTACATGGTTGCCATCT 
ACCAACCCTCGTCTGCACACAC^ 

GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTrCTGGTTTAACT 
45 ATCTACTTTGGAGCGTGTCAAATCCAGATGTT^ 

CTCAGTGCTCCTCATGATGTCCTTTGACCGCTTTGTGGCCATCT 

CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 
TGTGGCCACTATCCCTATT^^ 

TCTCCCACTCATTTTGCCTGCACCAGGAAGTGATACAGCTGGCCTGCACAGATACCACCTT 
50 CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCTGGTGCTCATC 

GCACTGTCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGGAGCAGC 

GCCGTGCCTTTCAGACATGCACCGCTCATCTCTGTGCTGTG 

ATGGGGCTGTCCCTGGTGCACCG^ 

GGCCAATGTCTACCTTTTTC^ 
55 AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA (SEQ 

ID NO: 268 
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AOLFR146 sequences: 
MSQVTNTTQEGIYFILTDIP^ 
LALTDIXjLTLTTLPTVMQLLWI^^ 
5 HTYASILTNEVIGRTGIAnCC 

SWYGFAIALLDTV^PLLIVISYTLILKNILGTATWAE 

HRPAKHASPLVHVIMAKrVLLAPPV^ (SEQ ID NO: 

269) 



1 0 ATGTCCCAGGTGACTAACACCACACAAGAAGGCATCTACnTCATCCTCACGGACATCCCTG 

GATTTGAGGCCTCCCACATCTGGATCTCCATCCCCGTCTGCTGTCT 

ATGGGCAATACCACCATCCTCACTCT^^ 

ATCTGTTTCTCTCCATGCTGGCCCTGACGGACCT 

GTCATGCAGCITCTCTGGTTCAACGTTCGTAGAATCAGCTCrGAG 
15 TTTCITCCTTCATGGATTCTCCTTTATGGAG 

GCTATGTGGCCATCTGCTC^ 

AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCT 
CAAGCGACTGCCTTTCTGCCACTCCCACCITCTCT 

TGATCCGCCTGGTCTGTGCTGACATCAGGCTCAACAGCTGGTATGGATTTGCT 
20 GCTCATTATTATCGTGGATCCTCTGCTCATTGTGATCT 

TCTTGGGCACAGCCACCTGGGCTGAGCGACTCCGTGCCCTCAATAACTGC 

TCTAGCTGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCT 

AGCATGCCTCTCCACTGGTCCATGTTATCATGGCCAATATCTACCTGCT 

GATGAACCCCATCATTTACAGTGTAAAGAACAAGC^ 
25 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPSASAMHFNLSSYNPGPFILVGIPGLEQFHVW^ 
FFI£MLAMTDLII£TAGWKALSIFW^^ 
30 AICSPLJtYTTILTPKTnKSAMG 

NFWYGFCVPMTVISDmiAVSYAHILCAWGIJSQDACQKA^ 

lAHRFGHNVSRTFHIMFANLYrVIPPALNPN^ (SEQ ID NO: 

271) 

35 ATGCCATCTGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGG 

TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTG 

ATCTACATTGTAGCTGTTGTGGGAAACTGCATC 

GTCTTCATGAACCCATGTTCnTCTTTCTCTCCATGCT 

ACAGCTGGTGTGCCTAAAGCACTCAGTATC^ 
40 CAGGATGCCTTACACAAATGTTCTTCCTrCACTATAACTTT 

ATGGCCATGGCATITGATCACTATGTAG 

GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCXITCGAAGCTTCTGCATCATC 
CTGCCAGATGTATTCTT^ 
CATACTGTGAGCATATAGGTGTTGCCCAGCTC^ 
45 GTATGGCITTTGTGTTCCCATCATGACGGTCATCTCAGATGTGATTCTCATTGCT 

ACGCACACATCCTCTGTGCTGTCTrTGGCCTTCCCTCCCAAGATGCCTGCCAGAAAGCCCT 
CGGCACTTGTGGTTCTCATGTCT^ 

TCCTCGCCCATCGCTTTGGACACAATGTCTCrCGCACCTTCCACATCATGTTTGCCAATCT 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
50 GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 



AOLFR148 sequences: 

MPTVNHSGTSHTVFHLLGIPGLQDQHMWISIPFHSYWAL 
MLAGADIVLSTCTIPQALAIFWFRAGDISLDRCITQLF^ 
55 YTTELTNALIIGQCV^ 
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FSIIJV[STVVIJ)VVLIFISYM^ 

HIPPCIEIIPIANVCILAPP1VILNPIIYGIKTKQ (SEQ ID NO: 273) 



ATGCCTACTGTAAACCACAGTGGCACT^ 
5 GCCTACAGGACCAGCACATGTGGATTTCTATCCCATTCT^ 

CTTGGGAACAGCCTGCTCATCTTCATTATCCTCACAAAGCG(^G 
ACCTXJITCCTCTC^ 

GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCT 
CTrCTTCATCCATTCCACCTTCATCTCTGAGTCAGGGATCTTGCT 
1 0 ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCITACAAATGCTCT 
GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATTTTCCCT 
TAAAAAGATTGACTTTCTGCCAGAAT^ 

CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTT^ 
ATGTCGACGGTGGTCITAGATGTTGTACTAATTTTTATTTCCT 
15 TGTCTTCCACATGCCTTCTCCAGATGCOT 
TCTGCATCATCATCCTCTTTTATGGGT 

CGCCACATTCCACCTrGTATCCACATCCCGTTGGCTAATGTCTGCATTCT 
GCTGAATCCCATTATTTATGGGATC^ 

TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 

20 

AOLFR149 sequences: 
MSNASLLTAFILMGLPHAPALDAPLF^ 
SFIDMWFSTVTVPKLLMTLWPSGRAISra 
DR.YTSMMTGRSCTLLATSTWL 
25 AIETVIFVTVGIVASGCFVn 

PGSI^VDGWAWYTVLTPLLNPVVYTOO^ (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATC 
30 TGGACGCCCCCCT(mTGGAGTCITCCTGGTGGTTTACGTGCTCACT 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCACCA 
CC\ACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCT 
TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCTTCCACAGCTGCATGGCTCAGCT 
TTCACTTCCTAGGGGGCACCGAGTGTT^ 
35 GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATC 
GCCACCAGCACTTGGCTCAGTGGCTCTCT 

ATTTGCCCTACTGTGGACCCAACTGGATCCAGCACTATTTGTGTC 
GAAACTGGCCTGTGCAGACACCTCAGCCATAGAGACTGTCATTTTTGTGACT 
GTGGCCTCGGGCTGCTrTGTCCTGATAGTGCTGTC 
40 GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCTTTCAGACCTGTGCCTCCCACT 
GTGGTCCTTTGCTTCTTTGGCCCT^ 
TGTGGATGGAGTTGTGGCCGTTTTC^^ 

ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 

45 

AOLFR150 sequences: 

MELGNVTRVKEFIFLGLTQSQDQSLVLFLFLCLVYMTTLLGNIX 
NLAILDICFSSTTAPKVLLDLL^ 
HYVTIMSRGQCTALISASWMGGFTO 
50 LEFLMISNNGLVTTLWFIFLLVSYTVILMTLI^ 

P ALHCPPHRKGHLCHLHCHLPSAEPFDLHSEEP GNEVSHEKTEEKTRAF (SEQ ID NO: 277) 

ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCTGGGACITACT 
AAGACCAGAGTTTGGTCTTGTTTCTTTTTTTATGTCT^ 
55 AACCTCCTCATCATGGTCACCGTGACCTGTGAGTCTCGCCITCACACCCCCATGTA 
GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCrCCACAACT 
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TGGACCITCTGTCAAAGAAAAAGACCAT^^ 
CTTCCACCTCCTTGGTGGGGCAGACATTTTTTCT 

TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCXrr 
CATCTCTGCCTCTTGGATGGGGGGCTITGTCCACT 
5 CTCTCCCTTTCTGTCKjACCCA^ 

AAACTCACTTGCACTGACACITTTGCTC^ 
CACTACCCTGTGGTTTATCTTCCTGC^ 

CTCAGGCAGGAGGGGGCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACT 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACT 
1 0 AGAAAAGGCCATCTCTGTCACCTTCACTGTCA 

CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGC^ 
CTGA (SEQ ID NO: 278) 



AOLFR151 sequences: 

1 5 MFSPNHTIVTEFILLGLTO 

FVDICYSSNVTPNMLHNFLSEQKTISYAGCFTQ(XLFIA^ 
SmSKMCVCLVTIPYMYGFLSGFSQSLLTFH^ 

MF WAGFNLS SSLFIILLS YLFIFAAIFRIRS AEGRHKAFSTCASHLTI^^ SE 
KSVEESKITAVFYTFLSPMLNPLrc (SEQ ID NO: 279) 

20 

ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCTCTTGGGACTG 
CAGTGCrAGAGAAGATCCTGTTTGGGGTATTCCTTGCGATCTACCTAATCACACT 
CAACCTGTGCATGATCCTGCTGATCAGGACCAATTC 
TTCCITGGCCACCTCTCCTTTGTAGACATTTGCTATTCT^ 
25 GCACAATTTCCrCTCAGAACAGAAGACCATCTCCrACGCTGGATGCTT 
CTCTTCATCGCCCTGGTGATCACTGAGTTTTACATCCTTG(^ 
TGTAGCCATTTGCAGCCCTTTC^ 

CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACT 
TCACTTATCCTTCTGTGGCTCCCTTGAAATCAATCATTTCTACT 
30 TCATGCTGGCCTGCTCTGACACCCGTGTCAAAAAG 
TAATCTCTCAAGCTCTCTCITC^ 

CAGGATCCGTTCTGCTGAAGGCAGGCACAAAGCCTTTTCTACGTGTGCTrCC^ 
ATAGTCACTTTGTTTTATGGAACCCTCITCTGCA^ 
CTGTAGAGGAGTCCAAAATAACTGCAGTCTTTTATACTTTT^ 
35 ATTGATCTATAGCCTACGGAACACAGATGTAATC 

AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 

MDQINHTNVKEFFFLELTRSREI^FFLFVVFFAVYV 
40 KSVLDIWSSITWKI^VDIXSDRK^ 
HYVTMMRJ^VWVALWASW 
FALELFMISNNGLVTLLWFLLLLGSYT^ 

YIYCRPFMTLPMDTTISINN^ (SEQ ID 

NO: 281) 

45 

ATGGACCAGATCAACCACACTAATGTGAAGGAGTTT^ 
GAGAGCTGGAGTTTTTCXrGTTTGTGGT 

AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACT 
TCCTGCGGAACAAATCAGTCCTGGACATCGTTTTTTCATCTATCACCGTCCCCAAGTTCCTG 
50 GTGGATCTTTTATCAGACAGGAAAACCATCT^ 
TCTTCC^CITrGCTGGTGGGGCAGATATTT^ 

CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 
TTGGTGGTGGCTTCTTGGGTGAGTGGTGGTTTGCATTCAATCATCCAGGTAATTCTG 
TTCCATTCCCCTTCTGTGGCCCCAACACACTGGATGCCTrCTACTGTT 
55 GTAAAACTGGCCTGCACTGACACCTTTGCTTTC 
TGGTGACCCTGCTCTGGTTCCTCCTGCTC 
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AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCTTCACTrCGTGCCTTGTGTTTACATCTACTGCCGGC^ 
CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
5 CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 

MSKTSLVTAFILTGLPHAP^^ 
FIDMWFSTVTWKMLMTLV^ 
1 0 RYTSMMSGSRCALLATSTWI£GSLHSAV^ 
NEMWVDIGLVASGCFLLI^ 

PGSRDVVDGWAIFYTVLTPLLNPVVYTLRNK^ (SEQ ID NO: 

283) 

15 ATGTCCAAGACCAGCCTCGTO^ 

TGGACGCCCCACTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACT 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTA 

CCAACCTGTCCTTCATTGACATGTG 

CTTGGTGTCCCCAAGCGGCAGGGCTATCrCCTrCCACAGCTGCGT 
20 TCCACTTCCTGGGGAGCACCGAGTGTTTC 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGT^^ 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGGACATTGGGCT 
25 GGCCTCGGGCTGCTTTCTCCTGATAGTGCTGTCTTATG^ 

GGATCCACACCTCAGAGGGGAGGCACAGAGCCTITCAGACCTGTGCCTCCCACTGCATCGT 

GGTCCTTTGCTTTTTTGT^ 

TGGATGGAGTTGTGGCCATTITCTACACT^ 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
30 TCTCAGGGAGAATAA (SEQ ID NO: 284) 



AOLFR156 sequences: 

MCWAMPSPFTGSSTRNMESRNQSTVTEFIFTGFPQLQDGSLLYFFPLLFIY 
DTHLGNPMYNHSIFSFLEIWYTTATIPKMLSNLISEKKAISM^ 
35 , MAIDRYVAICNPLRYQMIMTPRLCAHLSAGSCLFGFLIIXP 
VLSLACTDTSMILffiDVIHAVT^^ 
SVSIMYLRFSNTYPPVIJDTAIALMFT^ 
(SEQ ID NO: 285) 

40 atgtgctgggctatgccct^ 

accaatcaacagtgactgaatttat^ 

CCTGTACTTCTTTCCTrTACTTTTCATCTA 
CTCTGCTGTAAGGCTGGACACCCATCTGGGCAAC^ 

CCTTTCTGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAA^ 
45 TGAAAAGAAGGCCATCTCAATGACTGGCTGCATCTrGCAGATGTATT^ 

GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 

ACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCT 

TGCCTCXTCGGTTTCCTTATC^ 

TGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCT 
50 ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCT 
TCCTAATCATTGCCCTGTCCTATGTAAGAAT^ 

GAAGGGAGGCAAAAGGCTNTTTCTACCTGTGCAGGCCACCTCATGGTC^ 
TTGGCAGTGTATCACTCATGT^^ 

AGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCITCAATCCC^ 
55 GAAACAAGGACATGAACAATGCAATTAAAAAACTC^ 
AGCCTGGAGGTTAA (SEQ ID NO: 286) 
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AOLFR157 sequences: 
MAMDNVTAWQFLU 
SFLDLCYGTASMPQALVHCFSTHPYI^Y^ 
5 LRYSV\HV[NGPVCVCLVATSW 
NEFNflLITSIFTLLII'FG^ 

QSKSSPDQDKFISVFYGALTPMLNPLIYSOliCECDVKRA^ (SEQ ID NO: 287) 



atggccatggacaatgtcacagcagtgtttcagtttctccttattggcatttct 
1 0 tcaatggagagacacgtttttcacattagtgctgataatttacct^ 
aatggatttatgatctttcitattcactttgaccccaa 
ccttagtaacctgtctttctt^ 
tgcattgtttctctacccatccctacctctcttatccccgatc 
tccttggctttggccacag<^gagtgcctcctactgg 

ttgctatcagcaatcccctgcgttattcagtggttatgaatggcccagtgtgtgtctg^ 
ggttgctacxtcatgggggacatcacttgtgctcactgccatgct 
cttcacttctgtggggctaatgtcatcaaccattttgcct 
gctgacctgttctgataccack:ctcaatgaatttatgatc^ 
tgctgctaccatttgggtttgttctcct 

attcgctcactccagggcaggctcaaggcctttaccacatgtggctctcac^^ 
tgacaatcttctatgggtcagccatcrccatgtatatgaaaactcagtccaagtcct 
tgaccaggacaagtttatctcagtc^ 
atatatagcctgagaaaaaaagatgttaaacg 
acatga (seq id no: 288) 



AOLFR158 sequences: 

MKAGNFSDTPEFFLLGLSGDPELQPILFM^^ 
LSLVDICFTSTTMPKMLVNIQAQAQSINYTGCLTQICFVLV^ 
LRYNVIMNPKLCGLLLLI^FIVSVLDALLHTLMVLQLTFC^ 
NILVYLWSLLGVWLSGnFSYTRIVSSVMKIPSAG^ 

GATHSSRKGAIASVMYTWTPMDSPLIYSLRNKDMLK (SEQ ID NO: 289) 



ATGAAAGCAGGAAACTTCTCAGACACT 

CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTACCTGGCCACAATGCT 

GAACCTGCTCATCATCCTGGCCGTCAACT 

TCCTCTCTATCCTGTCCTTGGTCGACATCTGTTTCACCT^ 

GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTG 

TTGTCCTGGTTTTTGTTGGATTGGAAAATGGAATTCTGGTCATGAT 

TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCT 

CTGCITCrGCTGTCCTTCATCGTTAGTGTCCTGGATGCTCT 

ACAGCTGACCTTCTGCATAGACCTGGAAATTCCCCACTTm 

TCAAGCTCGCCTGTTCTGATGTCCTCATCAATAACATCCTGGTGTATTT 

GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCT 

TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCTTTTTCCATCT 

CGTTGTTTCCTTGTTTTATGGA^ 

CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 

AC^ATTTACAGCCTGAGAAACAAG 

GATACCATCTTTCCATTGA (SEQ ID NO: 290) 

AOLFR159 sequences: 

MGPRNQTAVSEFLLMECVTC 
LSFTDICLTTTTWKILVMQAQ 
RYTVIMbmflWGLLILLSMFM 
INNILIYFASSWGAffLSGHFSYSQIVTSVIJRM^ 

SAVAESSRITAVAS\TVrYTVVPQMMNPFIYSLRNra (SEQ ID NO: 291) 
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ATGGGACCCAGAAACCAAACAGCTGTTTCAG 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCTGTCCATGTACCT 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACT 
CirCTCTTTAATCTCTCCTTTACTGACATCT^ 
5 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACAC^ 
CITGTCTTGGTTTTTGCTGGCITGGA^ 

TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTCATGAATGTCCATTTCT 

CTGATTCTTCTCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCT 

GCAGCTGTCCITCTGCAAAAACGTTGAAATCCCTI^ 
1 0 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCTCATATATTTTG 

ATTTGGTGCAATTCCTCTCTCTGGAATAATTTTCT 

TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGC^^ 

TGTTTTTTCCITGTTCTATG 

CTTCCCGAATTACTGCTGTGGCTTCAGTGATGT^ 
15 CTTCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCITTGAGGAAA 

GKZTGTTTCCTTTTTAG (SEQ ID NO: 292) 



AOLFR160 sequences: 

MPMQLLLTDFIIFSIRFIINSMEARNQTAISKFLIXGLIE 
20 AVISDSHLJITPMYFFLSNLSFL^ 

LLAAMAYDRWAICHPLRYTVIMNPRLCGLLmLSIXTSVW 
CELAQVIQLTCSDTLINMLIYFAACIFGGWLS 
SIVLLFYGAGLGVYISSWTDSPRKTAVASV^ 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

25 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATCTm 
CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCT 
CCGGAACTGCAGCCCGTCCTTTTCAGCCTGTTCCTGTCCATGTAC^ 
GAACCTGCTCATCCTCTTGGCTGTCATCTCTGACTCTCACCT 
30 TCCTCTCCAATCTCTCCTTm 

GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
TTGTCTTGTTTTTTGCTGGCTTGGAAAATTGTCT 

GTGGCCATTTGTCACCCCCTTAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCTTCTCTCTCTGTTGACTAGTGTTG 
35 AGGCTGTCCTTCTGCACAGACCTGGAAATCCCGCTCTTCT^ 

TCCAACTCACCTGTTCAGACACCCTCATCAATAACATCCTGATATATTTTGC^ 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTCTrACACT 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCT 
ATTGTTCTCTTGTTCTATGGGGCAGGTTTGGGGGTGTACATTAGTTCTGTGGTT 
40 ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAATGGTGAACCCC 
TTTATCTATAGTCTGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAGGGAGG 
ATACCTTCTCTrCTGTGGTGTGCCATTTGCTrTGGATTC (SEQ ID 

NO: 294) 



45 AOLFR161 sequences: 

MEPRNQTSASQFILLGLSEKPEQETLLFSLFFCMYLVMWGNLLIILM 

SLVDFCLATNTIPKMLVSLQTGSK^ 

YAKIMSLRLQUXVGALWAFSCFISLTO 

IFILIVAGMVIATPFVCILASYARILV^ 
50 SSVLTTVTCEKASAVMYTAVTPML^ (SEQ ID NO: 295) 



ATGGAACCAAGAAACCAAACCAGTGCATCTCAATrCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTTCTCTTTTCCCTGTTCTTCTGCATGTACCTG 

GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCCACCTCCACACCCCCATGTACTTCT 
55 TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCTAAGATGCT 
GGTGAGCCTTCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCTGCCTGATCCAGATGTAC 
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TTCTTCCATTTCTTTGGCATCGTGG 

CGTGGCCATCTGCCACCCATTGCACTACGCCAAGATCATGAGCCTACGCCTCTGTCGCCTG 
CTGGTCGGCGCCCTCTGGGCGTTTTCCTGCTrCATCT 
CCGTCTCGTTTTCTGCGGCAGCCATGAGK3TGCCTCACTACITCT 
5 TCCGACTTTCGTGCACGGACACCTCTGTGAATAGGATCTTCATCCTCATTG 
GGTGATAGCCACGCCCTTTGTCTC^ 

TGAAGGTCCCCTCTGCAGGCGGCAGGAAGAAAGCCTTCTCCACCTGCA 
TGTGGTTGCTCTCTTCTATGGGACCACCATTGGCGTCTATCTGTGTCCCT 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 
1 0 CTTCATCTACAGCTTGAGGAACAGAGACCTGA^ 
AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 

MMRLMKEWGRNQTEVTEFLLLGLSDN^ 
15 TPMYFFLSSLSFVDASYSSSVTPKMLVNIMAEN^ 

YDRYAAIWNPLLYPVLVSGiaCFLLIATSFIAGCGNAAmTGMTFIU.SF 
LKI^CSDTHFNGIVIMAFSSFmSC 

FGTDJMYLRPTSSYSMEQDKWSVFYIYOT (SEQ ID 

NO: 297) 

20 

ATGATGAGACTTATGAAAGAGGTTCGAGGCAGAAATC 
CTCTTAGGACTTTCCGACAATCCAGATCTACAAGGAGTCCT 
CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTC 
CTCCACACCCCCATGTATTTCXITCTCAGT^ 
25 TCCGTCACTCCCAAGATGCTGGTGAACXITCATGGCTGAGAATAAGGCCATTTCT 
GATGTGCTGCCCAGTTCTACTTCTTT 

ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCT 
CTGGGAGAATTTGCTTTTTGCTAATAGCTACCTCOT 
CATACATAC^GGGATGACITITAGGTT^^ 
30 ACTGTGACACCCCGCCACTGCTCAAACTCTCTTGCTCTGATAC 
ATCATGGCATTCTCAAGTTTTATTGTCATCAGCTGTC 

GTGTATCTTCATTGCCGTCTTGAAGATGCCTTCGTTAGAGGGCAGGCACAAAGCCnTCT 
ACCTGTGCCTCTTACCTCATGGCTGTCACCA^ 
GCGCCCTACATCTAGCTACTCAATGGAGCAAGA 
ATAATCCCTGTGCTAAATCCCCTCATCT 

TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRSNHTVTEFILLGFrTDPGMQLGLFVYFLGVYSLTW 
LSFLDLWYSSVYTPKILVTCISEDKSISFAGCLCQFFFSAGI^^ 
LYAQAMSIKLCALLVAVSYCGGFINSSirrK^ 
MMYFLLASNVICPAVLI^ 

SYSFDNTOKIVSTFYT\^PMLNIJ^ (SEQ ID NO: 299) 



ATGCAGAGGAGCAATCATACAGTGACTGAGTTTATACTGCTGGGCTTCACCACAGACCCA 

GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACT 

ATAGCACCCTCATCGTGTTGATCTGTAATG^ 

ACTGGAAATCTGTCGTTTCTGGAT^ 

GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCT 

CrGCAGGGCTGGCCrATAGTGAGTGCTACCrGCTGGCTGCCGTGGCT^ 

GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGCATTGCT 

GTAGCAGTCTCATATTGTGGTGGCTTTArTAACTCTTCAATCATCACCAAGAAAAC^ 

CTTTAACTrCTGCCGTGAAAACATCATTGATGACT 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCTGGCCTCCA^ 

TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCTCTTTATCATCACCAGTGT 

GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCTCCTCCCACCTGACCTCT 
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GTCACTTTATACTATGGCTCCATTCTCTACATCTACGCTCT 
TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATO 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTTCTCCCATAA (SEQ 
ID NO: 300) 

5 

AOLFR164 sequences: 
MFLTERNTTSEATFTLLGFSDYLELQff 
HLSFVDFCYSSIIAPMMLVNLVVEDRTISFSGCLVQFFF 
LLYTVAISQKLCAMLVVVLYAWGVACSL 
1 0 SQIXLFIVATFNEISTLLIE.TSYAFIIVTTLKMPSASG 
NSKNSRHTVKVASVFYTVVPLL^ 
(SEQ ID NO: 301) 

ATGTTTCTGACAGAGAGAAATACGACATCTC . 
1 5 ATTACCTGGAACTGCAAATTCCCCTCTTCTTTGTAT^ 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 

ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCTGCT 

TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTT^ 

CTTTTTCTTTTGCACCnTTGTAGTGACTGAATTAATT 
20 ACTTTGTGGCCATTTGCAATCCTCTGCTCT 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCT 

CTTTAAAGTTATCTTTTCATGGTTTCAACACAATCAATC^ 

CTGATATCACTCTCTTACCCTGACTCITATCT 

TTTTAATGAGATAAGCACACTACTCATCATTCT 
25 CCnTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTGCCTCCCACCT 

GACTGCCATCACCATCITCCATGGCACCATCCTCTrCCTCTACT 

ACTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCITG 

TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAA^ 

ACAAAATATTTTCATATTAAACATAGGCATTGGTATC 
30 A (SEQ ID NO: 302) 



AOLFR165 sequences: 
MAVGRNNTTVniCFILLGLSDHPQM^ 
SNLSFLDICYVSSTAPKMLSDIITEQKTO 
35 PLLYTVLISHTLCLKMWGAWGGF^^ 

TSEVVTFIVSVWGIVSVLVVLISYGYWAAVVKISSATGRT^^ 

YMRPSSSYSLNRDKWSIFYALVIPVVNPIIYSFRNK^ 

(SEQ ID NO: 303) 

40 ATGGCTGTAGGAAGGAACAACACAATTGTGAC^^ 

ATCCTCAAATGAAGATTTTCCTTTTCATGTTATTTCTGGGGCTCT 
TGGAACTTAAGCCTCATTGCCCTCAT^ 

TCTTCCTCAGTAACCTGTCCTrCCTGGACATCTGCTATGTGTCCTCCACCGCCCCTAAGATG 
CTGTCTGACATCATCACAGAGCAGAAAACCATTTCCTTTGTTGGCTGT^ 
45 TTGTCTTCTGTGGGATGGGGCTGACTGAATGCTTTCTCCTGGCAGCTATGGCCT 
GTATGCTGCAATCTGCAACCCCTTGCl^ 

AGATGGTGGTTG^GCCTATGTGGGTGGATTCCTTAGTTCTTTCATTGAAACATACTCT 

CTATCAGCATGATTTCTGTGGGCCCTATATGATCAACCACriTn'CTGTGA 

TCCTGGCTCTGTCCTGCTCTGATACCTTCACCAGCGAGGTGGTGACCTTCATAGTCAGTGTT 

50 GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCTCATCTCTrATGGTTACATTGTTGCT 

TGTGAAGATCAGCTCAGCTACAGGTAGGAGAAAGGCCTTCAGCACTTGTGCCTCTCACCTC 
ACTGCTGTGACCCTCTTCTATGGTTCTGGATTCTTCATGTACATGCGACCCAGTTCCAGCTA 
CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTGAAT 
CCCATCATCTACAGTTITAGGAATAAGGAGATTAAAAATGCCATGAGGAAAGCCATGGAA 

55 AGGGACCCCGGGATTTCTCACGGTGGACCATTCATTTTTATGACCTTGGGCTA (SEQ ID 
NO: 304) 
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AOLFRl 66 sequences: 
MEMENCTRVKEFIFLGLTQN^ 
NLSJADICFSSITVPKVLVDLLSERCT^ 
5 HYATIMSRDHCIGLTVAAWLGGFVHSrVQI^ 

ELLMISNNGLLTTLWFFLLLVSYIVILSLPKSQAGEG 

FTALPMDKAISVTFTVISPIXN^^ (SEQ ID NO: 305) 



ATGGAGATGGAAAACTGCACCAGGGTAAAAGAATTTATT^ 
1 0 GGGAAGTGAGCTTAGTCTrATTTCTTTTCCTACT 

AACCTCCTCATC^TGGTCACTGT^ 

GCTCCATAATTTATCTATTGCCGATAT 

TGGACCTTCTGTCTGAAAGAAAGACCATCTCCIT 

TTCCACCITATTGGAGGGGTGGATGTATTTTCTCT^ 
1 5 TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 

CACAGTGGCTGCCTGGTTGGGGGGCirTGTCCACTCCATCGTG^ 

CCACTCCCTITCTGCGGACCCAATGTTCTTGACACTTTCT 

CAAACTGGCCCATACAGACATTTTCATACTrGAACTACTAATGATT^ 

CTCACCACACTGTGGTTTTTCCTGCTCCTGGTGTCCT 
20 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 

GGTGACCCTGCATTTCGTGCCCTGCATCT^ 

TGGATAAGGCCATCTCTGTCACCITCACTGTCATCTCCCCTCTGCTCAACCCCTTGA 
ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

25 

AOLFR167 sequences: 

MSITKAWNSSS\TMFILLGFTDHPELQALLFVTFLGIYLCT 
LSNLSFEDICYSSAVAPNMLTDFFWEQKTISFVGC^ 
SSPLLYPTIMTQGLCTRMWGAW 
30 FLSQVVNFLVVVTVGGTSFLQLLISYGYIVSAVLKIPSAEGRWK^ 

FVYU^SSSYLLGRDKWSVFYSLVPML^^ (SEQ ID 

NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTC^TCAGTGACCATGTTCATCCTCCTGGGATTC^ 
35 CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGACCTrCCT 

CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTG 

TGTACTTCTTCCTAAGCAACTTATCTTTCATTG 

AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCAT^ 

AGTTTTTTTTCTTTGTCGGCATGGGTCT 
40 GACCGATATGCAGCCATCTCCAGCCCCCTrCTCTACCCCACTATCATGACCCAGGGCCTCT 

GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTrCCTGAGCTCCCTGAT^ 

CTCCATATTTAGGCTTCACITrTGCGGACC^ 

GACCAGTCCTGGCTCTGTCTTGCTCTC 

GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTGT 
45 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCG 
CGCATCTGATGGTGGTGACTCTGCTGT^ 
CTCCAGCTACHTGCTAGGCAGGGACAAGGTGGTGTCT 
ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAA 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

50 

AOLFRl 68 sequences: 

MEKINNVTEFEWGLSQSPEffiKVCFV^ 
DICYSSVTAPKMIVDLIAKDKTISWG 
TMNRETCNKMLLGTWGGFLHSnQVALW 
55 VVWANSGTLALGSFVILLISYSIILVSLRKQSAEGRRKALSTCGS 
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TTFSEDKMVAVFYTIITPM^ (SEQ ID NO: 

309) 



ATGGAAAAAATAAACAACGTAACTGAATTCATTTTCTGGGGTCTTTCT 
TTGAGAAAGTTTGTTTTGTGGTGTTTTCm 
CTCATCATGCTGACAGTTTGCCTGAGC^ 
CTTCTTGTCTTTTGT^ 

TGTTAGCAAAGGACAAAACCATCTCCTlATGTra 
ATTTCTTTGGTTGCACTGAGATCITCATCCTTACTGTAA 

ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 

TAGGGACGTGGGTAGGTGGGTTCTr^^ 

ACCCTTTTGTGGACCCAATGAGATAGATCACTACnTIT 

CTTGCCTGCACAGAAACATACATTGTTGGTGT^ 

CTCTGGGGAGTTTTGTTATCTTGCTAA 

CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATGGTCG 
TTATCITrTTCGGCCCCTGTACTTTTATGTACATGCGCCCT 
AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTG^ 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATG'IUIU'CITGGA 
GGCTAAAGGGAAATAG (SEQ ID NO: 310) 



AOLFR169 sequences: 

MMDNHSSATEFHLLGFPGSQGIJffllLFAIFFFFYLVTL^ 
STLEILVTTIIVPMMLWGIXFLGCRQ 
NHMNSSTCIWVVWSWWGFI^EIW^ 
UFIMAVFILIGSLff^ 

GVEYNKIVSLLVS VLTPFLNPFIFTLRM3KVKEALRD GMKRCCQLLKD (SEQ ID NO: 311) 



ATGATGGACAACCACTCTAGTGCCACTGAATC^ 
GACTACACCACATTCTTTTTGCTATATTCTTTT^ 
ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTC 
CAGCCACCTCTCTACCCTGGAGATCCT^ 

GGATTGCTCnTCCTGGGATGCAGACAGTATCTTTCTCTACATGTATCGCT 

TGGGACCATGGAGTTTGCATTACTrGGAGTGATGGCTGTGGACCGTTATGTGGCT 

AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 

CATGGGTGTTTGGATTTCITrCTGAAATCTGGCCC^ 

CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCT 

GCGATAACACTCTTCTCACAGAGTTTATCCT^ 

TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCTCCACCATCCT^ 
AGCCTCTGGCCGGAGGAAAGCCTTCTCCACTTTTGCCTCCC^^ 
GCTATGGCAGCTGCTrGTTrCTCTACGTGAAACCCAAGCAAACACAGGG 
TAAGATAGTTTCCCTGTTGGTTTCTGTGTTAACCCCCITCCTC 

TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 
GAAAGATTAG (SEQ ID NO: 312) 



AOLFR170 sequences: 

MSFTSLIPSLCFSLTLPFLFC^LLPFLS^^ 

ASPSVFCFSCMQGPILWIMAM^QPSEFVLL^^ 

ADTHIJriTMYFFLGNFS 

TDMALDRFVMCHPI^YGTLMSRAMCV QLAGAAWAAPFIAMVPTVLSRAH^ 
FFCDNEPLLQLSCSDTRLLEFWDFLMALTFVLSSFLVTLISYGYIVT^ 
SHLTLWIGYSSTIFLYVRPGKAHSVQVRKWALVTSVLTPF^ 
^LKGLjCKAQ (SEQ ID NO: 313) 

ATGTCTTTCACTrCTCTCATACCCTCACT 

TATCTTTCTTTATTGCCGITTCTTI'CTGCTTT^ 

CTCTCTCTATTCTCTGTCTCTGTCCCTGTTTCTTCT 
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TATCrCTCTGTTTCTGCCTCTCCGTCTGTCTTTT 
TGGATCATGGCAAATCTGAGCCAGCCCTCCGAATTTGTCCTCTTC^ 
TGAGCTGCAGGCCCTTCTGTATGGCCCCTTC 
ACACCATCATCATAGTTATGGTCATAGCTGAC^ 
5 CTGGGCAATTTTTCCCTGCTGGAGATCTTGGTAACCATGACT 

CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGTTCT 

CACITITCCCTGGGGTCCACCrCCnTCCTCATCCTG 

GGCCATCTGCCACCCACTGCGCTATC 

GCTGGGGCTGCCTGGGCAGCTCCTTTCCTAGCCATGGTACCCACTGTCCT 
10 ATCTTGATTACTGCCATGGCGACGTC^ 

CAGTTGTCATGCTCTGACACTCGCCTGTTGGAATTCTGGGACTITCTGA 

TGTCCTCAGCTCCTTCCTGGTGACCCTCATCTCCTATGGCTACATAGTGACCACTGTGCT 

GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCITTCT 

GGTCITCATCGGCTACAGTAGTACCATCTTTCTGTATGTCAGGCC^ 
1 5 GTGCAAGTCAGGAAGGTCGTGGCCTTGGTGACn^ 

TTATCCTrACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGGCT 

GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 314) 



AOLFR171 sequences: 

20 MVGNLIJWV^ 

EHLLGGAEWLLVVMAYDRYVAISKPI^^ 
ICGPNVTOHSVCDMYPIJuELLCLDTYHGLTWANGGn 
HKAl^TCISHIIWALWVPCIFMYVRPVSNI^ 
KNLWCEKLSIVRKJIVSPTLNIFIPSSKATNR^ (SEQ ID NO: 3 1 5) 

25 

ATGGTGGGAAACCTCCTCATTTC^ 

TGTACTTCTTCCTTGCCT^ 

AAATTGATGATAGACTTACTCTGTC^ 

AGCTCTTCATAGAACACTITACTrGGTGG 
30 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGG^ 

TGCATCCITCTGTTGGTGGTGGCCATGATTGGAGGTTTTGTGCA 

CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCT 

ACCCATTGTTGGAACTGTTGTGCCTTGACACCTACTTTATAGGACT^ 

TGGTGGAATAATTTGTATGGTCATCTTTACCTTTCTGCTAAT 
3 5 ACTTCCTTAAAACTTACAGTCAGGAAGAGAGGCATAAAGCCCTGCCTA 

CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGTATTTITA 

ACTTTCCCTTTGATAAATTAATGACTC 

TTAATATACTCGTTGAGACAATCAGAGATGAAAAATC 

AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACT 
40 AGGCAACAAATAGGCGGTAA (SEQ ID NO: 316) 



AOLFR172 sequences: 
MAJHIXJLNSTFIJHPNFFILTC 

FLLLAIIAATDLGLATSIAPGIXAVLWLGPRSWYAVCXV 
45 AAAIGI^LHYPVLVTKACVGYAAIAIAIJCAV 
VELWGNTQATNLYGLALSLAISGMDIL^ 
AFYIPGLFSYIAHRFGHHTWKPVHILLSNIYLLL^ 
(SEQ ID NO: 317) 

50 ATGGCAGAAACTCTACAACTCAATTC 

GCHTTCCAGGGCTAGGAAGTGCCCAGACrc^ 

GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCTTAGCCACATCT 
ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTrGGGCCCCGATCTGTGCCATATGCrcTGT 
55 GCCTGGTCCAGATGTTCTTTGTACATGCACT 

CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
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AAAGCCTGTGTGGGTTATGCAGCCITGGCC 
CirrCCCACTGCTGGTGGCAAAGTTTGAGCACITCC^ 
TTGTGCACACATGGCAGTGGTAGAACTGGTGGT^ 
. TGGTCTGGCACirrCACTGGCCATCTCAGGTATGGATATT 
5 GGACTCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGGCCT^ 
GTACATGTAGTTCTCACATCTGTGTCATT 

CTCGCACACCGCITrGGTCATCACACTGTCCCAAAGCCTGTGCACATCCTTCTCT 
CTACTTGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGG^ 

AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

10 

AOLFR173 sequences: 

MSHWraFHPAVFV^^ 
MIAVMDILLSTTTWKALAI^ 
APLRYTTVLTWPWGRIAIAVI^ 
1 5 NIWYGFSWIVMVILDVILIAVSYSLIUIA 
THHFGRNIPQHVHILLANL^ 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCTrCCATCCTGCAGTTTTTGTCCTTCCTGGCATCCCTG^ 
GTTGGAGGCITATCACATTTGGCT 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 

TTTCTTCCTCTCAATGCTGGCCGTCATGGACATCCTGCTGTCTACCACCACT^ 

CCCTAGCCATCTTTTGGCTTCAAG 

TTCTTTGTCCATATGATGm 

CTITGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCT 

AGGATTGCTCTGGCCGTCATCACCCGAAGCTTCTGCATCATCTTCCCAGTCATATTCTTGCT 

GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTCCTCACT 

GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAACATTTGGTATGGCTTCT 

TGTCATGGTCATCTTGGATGTTATCCTCATCGCTGTGTCTrACTCACTGATCCTCCGAGCAG 

TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACITGTGG 

CTGTGTCATCCTTATGTTTTATGTTCCATCCTTCTITACCTr 

TAATATTCCTCAACATGTCCATATCTTGCTGGCCAATCTTTATGTG^ 

TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
CTTTGACATCAAGACTTGGTGCTGTACCTCCCCTCTGGGCTCATGA (SEQ ID NO: 320) 



AOLFR175 sequences: 
MHFI^QNDLNINLIPBDLC1,HRHSVIAG 
LFIWYLLTmGNGSnCAVHWDQRLHAPMYI^ 
SGCFLQFYFFFSLGSTECFFIAVMAroRYIAICRPLRYPTI^^ 
VMSQMSFCGSRHDHFLCDPAPLLTLTCK^^ 
RWSAAGRRKAFSTCGSHIJVWSI^YGSVLVMYGSPPSK^ 
YSLRNKDMREALKKFWGT (SEQ ID NO: 321) 

ATGCATTTTCTTTCCCAAAATGATTTAAATATAAATCT 
45 TCATTCAGTAATTGCTGGTGCTrTTACAATTCACAGGCACATGAAAAT 

AGCAACTCCAGCACCTTCACTGGCTTCATCCTCCTGGGCTrCCCTrGCCCCAGGGAGGGGC 
AGATCCrCCTCTTTGTGCTCTTCACTGTTGTTTACCTCCTGACCC 

ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 
ACTTCTCCTTCTTGGAGATATGTTATGTCACCTCCACAGTCCCCAGCATGCTGGCCAACTTC 
50 CTCTCTGACACCAAGATCATCTCGTTCTCTGGCTGCTTCCT 
TTGGGCTCTACAGAATGCTTTTTCCTGGCAGT^ 

TCGGCCTCTACGCTATCCAACCATTATGACCAGACGTCTCTGTACCAATCTrGTGGTCAATT 
GCTGGGTACTTGGTTTCATCTGGTTCTTGATTCCTATCGTCAACATCT 
TGTGGATCTAGGATTATTGACCACTTCCTATGTGACCCAGCTCCTCTTCTAA 
55 CAAAAAAGGCCCTGTGATAGAGCnTGTCITITCTGTCTTAAGTCCTCT 
TCTTTCTCTTCATTGTGGGGTCCTATGCTCTGGTCGTGAGAGCT 
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GCAGCTGGGAGAAGAAAGGCTTTCT 

TCTACGGCTCAGTACTGGTCATGTATGGGAGCCCACCATCTAAGAATGAAGCTGGAAAGC 
AGAAGACTGTGACTCTGTTTTATTCTGTTGTTACCCCACT 

CTTAGGAACAAAGATATGAGAAAAGCTCT^ (SEQ ID NO: 

5 322) 



AOLFR176 sequences: 

MFFEHSLVTS VFLTALGPQNRTMHFVTEFVL C 
AVKUDRRLHTPMYHX^ 
1 0 LSVMAYDRYIAICRPLHYPSIMTGKFCIILVC^ 
PGPI^AIACISAPSTEUCYTFNSMTO^ 
VSIJETGTIMVMYVSPTSGNPAGMQKnTLW 
QN (SEQ ID NO: 323) 



1 5 ATGTTCTTTATTATTCATTCTIT 

CAGAACAATGCATTTTGTGACTGAGTTTGTCCTCCTGGGT^ 

CAGAGCTGCTTCITCTCATTCATCCTGGTTCTCr 

TATTGTCTGTGCAGTGAAAT^^ 

AACTTTGCCTITCTAGAGATCTGGTACATTTCCT 
20 CCTCTCTGAGATTAAAACCATCTCCTTCTCTGGTTGCTTCCT 

ACTGGGTACAACAGAGTGTTTCTTTTTATCAGTTATGGC^ 

TGTGGTCCATTACACTACCCCTCCATCATGACTGGGAAGTTCT 

ATGCTGGGTAGGCGGATTTCTCTGCTATCCAGTCCCTATTGTTCTTATCT 

TCTGTGGGCCCAACATCATTGACCACTTGGTGTGTGACCCAGGCCCATTGTTTGCACT 
25 CTGCATCTCTGCTCCTTCCACTGAGCTTATCTGTTACACOT 

GGCCCTTCCTCTCCATCTTGGGATCTrACACrCTGGTCATCAGAGCTGTC 

TCTGGTGCTGGTCGAACTAAAGCTITCTCCACATC 

TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCTTAAATCCCCTTATCTAT 
30 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAACAGTTA 
CAAAACTGA (SEQ ID NO: 324) 



AOLFR177 sequences: 

MSFFFVDLRPMNRSATHIVTE 
35 TPMYFLLGNFAFLEIWWSSTIPN^ 

RYIAICHPLQYPA1MTVRFCGKLVSFCWLIGFLGYPIPIFYIS 
SCAPAPITECIFYTQSSLVIJFFrSMYILRSYILLLTAWQWSA^ 
TVMVMYVSPTYGIPTLLQKILTLVYSVT^ 
(SEQ ID NO: 325) 

40 

ATGTCTTTCITCTTTG^ 
AGTTTATTCTCCTGGGATTrc 

TTGGTGATTTATGTCTTGACCrTGCTGGGAAATGGAGCCATCATCTATGCAGTGAGATGCA 

ACCCACTACTACACACCCCCATGTACTITCTGCT 
45 TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCCAAGACCAAGGCCATCT 

ATTTTCTGGGTGCTTCCTCCAGTTCTATTTCTTCTT^ 

TTCTGGCAGTAATGGCTTATGATCGAT^^ 

(^TCATGACTGTAAGGTTCTGTC 

GATACCCAATTCCCATTTTCTACATCTCCCAACTCC^ 
50 CACTTCCTGTGTGACATCKjACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACT^ 

AATGTATTTTCTATACTCAGAGCT^ 

TCCTATATCCTGTTACTAACAGCTGTTTTTC 

CCTTCTCTACCTGTGGTTCTCATTTGGTTGTGGTATCTCm^ 

ATGTATGTAAGTCCTACATATGGGATCCCAACTrTATTGCAGAAGATCCTCACACTGGTAT 
55 ATTCAGTAACGACTCCTCTTTTTAATCCTCT 
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CTCGCTCTGAGAAATGTCCTGTTC (SEQ ID NO: 

326) 



AOLFR178 sequences: 
5 MVGAMiSWSEFWLGLTNSWEIRLLLLWSSMFYMASMM 
ANLSFIDIXjVSSVTSPOIITO^ 
LQYLTMSPRMCMFFLVAAWVTGI^^ 

RLEFMVTAN SGnSLGSFFILHS YVATIILTVLKHS S AGLSKAI^TLS AHV SVYVLFFGPLIFVYTW 
P SPSTHLDKFIAITO AVLTP VLNPEYTFRN (SEQ ID NO: 327) 

10 

ATGGTTGGGGCAAATCACTCCGTGGTC^ 
GGGAGATCCGACTTCTCCTCCTrGTGTT 
AACTCTCTCATTTTGCTCACTGTGACTTCTGAC^ 
GTTAGCCAACCTCTCCTTCATTGACCTGGGTGTTTCCTCT 
1 5 ATGACCTGTTCAGAAAGCACGAAGTCATCTCCTTTGGAGGCTGCATCGCTCA 
CATCCACGTCATTGGCGGTGTGGAGATGGTGCT 

GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATGTGCATGTTCT 

TCTTAGTGGCTGCCTGGGTGACCGGCCTrATCCACTCrGTAGTTCAATTG 

AACITGCCCTTCTGTGGTCCTAATGTATCGGACAGGTTTTACT 
20 CAAACTTGCCTGCACAGACAGCTACCGACT 

ATCTCTCTGGGCTCCTTCnTCATACTGATCATTTCCT 

GAAACACTCTTCAGCTGGTTTATCCAAGGCTCT 

GTAGTTTTGTTCTrTGGTCCTTTGATTT^ 

GGATAAGTTTCTGGCCATCTTTGATGCAGTT 
25 CATTCAGGAATTGA (SEQ ID NO: 328) 



AOLFR179 sequences: 

MNGMNHSWSEFVFMGLTNSREIQLLLFVPSLIJFYFASMM 
ANI^IIDMAPCSITAPKMICDI^ 
30 LHYLTMSPRMCLYFIATSSnGLIHSL^ 
EFMVTWSGLISVGSFVLLVISYIFM 

PSPTSHLDKYLAIFDAFITPFLNPVIYTFRNKI)]VK (SEQ ID NO: 329) 



ATGAATGGAATGAATCACTCTGTGGTATCAGAATTTGTATTCATGGGACTCA 
3 5 GGGAGATT(^GCTTCTACTTTTTGTTTTCT 

AACCTTGTCATTGTATTCACTGTAACCATGGATGCTCATCTGCACT 

CCTGGCTAACCTCTCAATCATTGATATGGCATTTTGCTCAA 

GTGATATTTTCAAGAAGGA.CAAGGCCATCT 

TAGCCATGCrCTTGGGGGCACTGAGATGGTGCTGCTCATAGCCATGGCCrrTTGACAG 
40 ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGK:CCAAGAATGTGTCTATACr 
TTTTAGCCACTTCCTCTATCATTGGCCTTATCCACTCATTGGTC 
GATTTACCTTTTTGTGGTCCTAATATC^ 

CAGACTTGCCTGTACCAACACCCAAGAACTGGAGTTCATGGTCACTGTCAATAGTGGACT 
ATTTCTGTGGGCTCCTTTC^ 
45 GAAACATTCTTCTGGTGGTCTAGCCAAGGCCCTCTCTACCCTGTCAGCTCATGTCA 
GTCATCTTGTTCTTTGGGCCACrG 

GGATAAATATCTTGCTATTTTTGATGCATTTATTACTCCT 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 

50 

AOLFR180 sequences: 
MTNKMYATCEKNLNWSFLIVQC^ 

ALLGNSMIFLVIITKRRLHKPMYWLSMLAAVDLCLTIT^ 
FVHAFSLLESSVLVAMAFDRFVAICOT^ 
55 HGGHELSHPFCTOTEVTKYTYSO 
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QQKALSTCVCfflCAVTIFYWn^ 

QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 331) 

ATGACTAATAAAATGTATGCTATATATATAAAGAA^ 
5 TCAGTGTCTTCAACCAACCATGGCAAT 

TCCTCACTGCATTCCCTGGGCTGGAATGTGCTCATGTCTGGATCTCCATTCCA 
CTCTACACCATTGCCCTCTTGGGAAACAGTATGATCTTTCTTGTCATCATTACT 
GACTCCACAAACCCATGTATTATTTCCTCrCCATGCTGGCAGCT 
ATTACGACCCTrCCCACTGTGCTTGGTGTTCTCTGGTTTCATGCCCGG^ 

1 0 AGCTTGCTTCATTCAAATGTTCITTGTGCATGCTCT 

TAGCCATGGCCTTTGACCGCTTCGTGGCTATCTGTAACCCACTGAACTATGCTACT 
ACAGAC^GGATGGTCGTGGTGATAGGGCTGGTCATCTGCATTAGACCAGCAGTTT^ 
TTCCCCTTCITGTAGCCATAAACACTGTGTCT^ 
TTTTGCTA(XACCCAGAAGT^^ 

1 5 GGGGACTGTTTCITCAGCTCTACCTGAATGGCACT 

GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAAGCT 
GCACITGTGTCTGTCACATCTGTGCAGTCACTATTTTCT 
TTGGCACACCGCCTCITCCACTCCACCCCAAGGGTGCTCTGTAGCACTI^ 
TCTGCTCTTACCACCTGTGCTGAACCCTATCATTTACAGCTTGAAGACCAAGACAATCCGC 

20 CAGGCTATGTTCCAGCTGCTCCAATCCAAGGGTTCATGGGGriTrAA 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 



AOLFR181 sequences: 

MSVLNNSEVKIJLLIGIPGLEHAHIWFSIPICIMYLIAIM 
25 AVSDMGLSLSSLPTMIJRVFLFNAMG 
YSSILTSNRVAKMGLIIAIRSILL^ 
IYGFFIALCTMLDIjU.IVI^YVLIIX 

AKHKSPLWILIADMFLLVPPLMNPIVYCV^ (SEQ ID NO: 333) 



30 ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTTTCCTTCT 

AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCrCATGTACCTGCTTGCCATCAT 

AACTGCACCATTCTCTTTATTATAAAGACAGAGCCCT 

CCTTGCCATGTTGGCTGTCTCTGACATC 

GGGTCTTCTrGTTCAATGCCATGGGAATTTC 
35 ATTCATGGATTCACTGTCATGGAATCCTCAGTACT 

TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCT 

GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATTCCATTTC^ 

ATTAAAATATTGTCAAAAGAATCTTCTTTCTCACTCATACT^ 

AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATGGCTTCTTCATTGCT 
40 ATGCTGGACTTGGCACTGATTGTTTC^ 

TGCATCITrGGCAGAGAGGCTTAAGGCCCTAAATACCT^ 

CTCACCTTCTATGTGCCCATCATCACOT 

GCCCTCTTGTTGTGATCCTTATTGCAGATA 

ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTTGGGGAAGTTGCTTAAT 
45 GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

NniXJSLGNSSSSVSATFLLSGIPGL^^ 
SMIALIDLGLSLCTLPTVLGIFWVGAREISHDACFAQLFFIH 
50 LHYVSILTNTVIGRIGLVSLGRSVALIFPLPFMLKRFPYC 
ANSrYGMFVIVSWGroSLLlIJFSYALILRTVI^IASRAERF 

IHRFGKQAPHLVQVVMGFMYI^ (SEQ ID NO: 335) 



ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTITCT 
55 GCATCCCTGGGKn'GGAGCGCATGCACATCTGGATCrCCATCCCACTGTGCrTCATGTATCT 
GGTTTCCATCCCGGGCAACTGCACAATTCITTTTATCATTAA 
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GAACCTATGTATCTCTTCCTGTCCATG 
TCTCCCTACAGTCCTGGGCATCTTTT^ 
TTTGCTCAGCTCTTTTTCATTCACTGCTTCT 
GCCTTTGACCGCTTTGTGGCT^^ 
5 AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTT^ 
CCITITATGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCT 

CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 
GTTTGTCATCGTCTCTACAGTGGGTATAGACTCACTGCTCATCCTCTTCT 
TCCTGCGCACCGTGCTGTCCATCGCCTCC^ 
1 0 TGTTTCCCACATCTGTGCTGTGCTGCTCTTCTAC ACTCCCATGATTGGCCTCTCTGTCATCC 
ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTC 

CTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



1 5 AOLFR183 sequences: 

MTNI2MSQANHR^OTLTC 

SILALTDVSLSMSTLPSMLSIYWFNAPQIVFDACIMQM^ 
PLHYVSILTHDVIRKTGISVLT^ 
INSLYGLIVVIFTLGLDVLLTL^^ 
20 ASMIHKFWEHLSPVVHMVMADIYLLLPPVLOT (SEQ ID NO: 337) 



ATGACGAACITGAATGCATCACAGGCCAACCAC 
GAACGCCAGACAAGAACCCATGGTTGGCCTTTCCCCTGGGATTTCT 

CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 
25 TATTACTTCCXTTCTAT 

ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGT^ 

GTTCTTCATCCATGTATTTGGAATAGTAGAATCAGGA 

AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTC 

AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCT 
30 ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCTrGTCTCATTCATACTGTCTTC^ 

CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 

ATCITCACACTGGGGCTCGATGTTCrCCTCACTCTACTGTC^ 

TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCT 

ATGTCTACCGTGCTCCTC^ 
35 TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCTGATATATACCTACTGCTCCCG 

CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 



AOLFR184 sequences: 

MSTIITQIAPNSSTSMAPTFLLV^ 
40 PMHFFLFLLSVSDIGLVTALMPTLLGI^^ 

RAIAIC^LHYP ALLTNG VISKISLAISFRCLGLHLP LPFLLAYMPYCLP QVLTHS YCLHPD VARL 

ACPEAWGAAYSDFVVLSAMGII)PLLIFFSYGLIGKVL^ 

YIPMILIALINHPEI^ 

(SEQ ID NO: 339) 

45 

ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCrTCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 
TGTCTACCTTCTCTCTGCACTGGGAAATGGCACCATCCTCTGGATCATTGCCCTGCAGCCC 
GCCCrGCACCGCCCAATGCACTTCTT^ 
50 CACTGCCCTGATGCCCACACTGCTGGGCATCGCCCTTGCTGGTGCTCACACTG 
TCAGCCTGCCTTCTACAGATGGTTT^ 

GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACCCAGCGCTC 
CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCATTTCTTTTCGATGCCTGGGTCTCC 
ATCTGCCCCTGCCATTCCTGCTGGCCTACATGCCCTACTGCCTCCCACAGGTCCTAACCCAT 
55 TCTTATTGCITGCATCCAGATGTGGCTCGTTTGGCCTGCCCAGAAGCTTGGGGT^ 
ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTTGGACCCCCTGC^ 
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GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 

CAAACCTGTGCTGCCCACCTCTCT 

ACTGATTAACCATCCTGAGCTGrc 

ATTTCCTTCTTCCTCCATTGATAAACCCTATTCTCTATAGTG 
5 AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO: 
340) 



AOLFR185 sequences: 

MFYPILNDISTKNNSNmSCQv^ 
1 0 VDCVPSRDHINQSMVLASGNSSSHP VSFILLGIPGLESFQLWIAITFCATYAVAWGNITLLHVIR 

mHTIJIEPMYLFIAMLAITO^ 

MAMALDC!TVATCFPIJRHSSILTPSW 

EHMAVIJ^VCADTSISRGYGLJVAFSVAGFDMIV^ 

SHICVILALYIPAIJFSFLTYRFGHDW 
15 NIP (SEQ ID NO: 341) 



ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGTTGAAATTATTCTAGTTTATAATC 
CTGGTATCCAATAGTCCCATCCAAAAGCCTTGTATATAATAATAACAC^ 
20 ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCTCTTCTCATC 

GAGAGTTTCCAGTTGTGGATTGCCTITCCGTTCTGTGCCACGTATGCTGTGGCT 
AAATATCACTCTCCTCX^ATGTAATCAGAATTGACCACACCCTGCATGAGC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCTCCACT 
25 GGCCATATTCTGGTTTCATGCTCATGAGATTC 
TCATCCATGCCTTTTC^ 
GTGGCTACCTGCTTCCCACTC^ 
TGGGGACCATCGTGATGCTGAGAGGGCTGCT^ 

TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGA 
30 CTGAAGTTGGTGTGTGCTGATACAAGC^^ 
CTGTGGCTGGCTTTGATATGATT^^ 
GCTTCAGTTGCCCTCAGGTGAAGCCCGCCTCAA^ 
TGTGTCATCnTGGCTCTITATATC 

GATGTGCCCCGAGTTGTACACATCCTGTTTGCTAATCTCTATCTACTGATACCTCCCATGCT 
35 CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 



AOLFR186 sequences: 

MSNASLVTAFILTGLPHAPGLDALL^ 
40 FroMWFSTVTWKMLMTLVSPSGRAB 

RYTSMMSGSRCALIATGTWLSGSLHSAVQTI^^ 
NVMVIFVDIGIVASGCFVLIVLSW^ 

PGSMDAMDGWAH^TVLTPLLNPVVYTLRNKEVKK^ (SEQ ID NO: 

343) 

45 

ATGTCCAACGCCAGCCTCGTGACAGCATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTG 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCT 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
50 CTTGGTGTCCCCAAGCGCK^AGGGCrATCTCCTTCCACAGCTGCGTGGCTCAGCT^ 

TCCACTTCCTGGGGAGCACCGAGTGITrCCTCTACACAGTCATGTCCTATGATCGCT 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 

CCACCGGCACTTGGCTCAGTGGCTCTCTGCAC 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCTGA 
55 AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCTTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTITGTCCTGATAGTC 
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GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTTTC 

GGTCCTTTGGTTCTTTGTTCCCTGTGTTGTCATTTATCT 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCT 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
5 CCTCAGAGGAAATAA (SEQ ID NO: 344) 



AOLFR187 sequences: 

MAQVRALHKIMALFSANSIGA 
CVTLSQAILHEPMYIFLSMLASADV^^ 
1 0 VLIAMAFDRYVAICSPLRWTELTSKVIGKIVTAT]^ 
MGIAHI^CSDISINVWYGIAAALLSTGLDIMLI^ 
ILLJ^AII^ 
GSK (SEQ ID NO: 345) 

1 5 ATGGCACAGGTGAGGGCGCTGCATAAAATCATGG^ 

CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTrCCTCACTGGCATCCCT 
GCAACTACATATCTGGCTGTCCATCCCXnTCTGCATCATGTACATCGCTGCCCT 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGA 
TCTTATCTATGCTGGCCAGTGCTGATC^ 

20 GCCAATTTGTGGCTAGGTTATAGCCACA 
CATTCACTTCCTCTTCATTCACTCT^ 

CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATCCATCTTT 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 
25 TCTGTCCTGTTCTGATATCTCCATCAATGTCTGGTATGGGTTGGCAGCTGCTCTTCT 
CAGGCCTGGACATCATGCITAT^^ 

CTCCTITCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCT 
CCTACTCTTCTATGTCCCTGCCCTTTTTTCT 
TCCCATGCTATGTCCATATTCTCCT 
30 CCX3GTTATTTATGGAGTGAGGACTAAGCCAATACT 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 



AOLFR188 sequences: 

MFPSLCTCVLLVQLJPIJVIN^ 
35 EIXCVTE^WSGKTWSIRHHIFDME 

GLTQNPEGQKVLFVTFIXIYMV^ 

MIVDLLSEKKT1SFQGCMAQIJFMDHLFAGAEVIL 

MLIAAWIGGFLHSLVQFLFIYQLPFCGPNVIDNFLCDLYPLLKI^ 

AVTFFHLLSYGVILHSIXTQSLEGKRKAFYTCASHVTVVIL^ 
40 VLTRTPMLNPLIYTIJCNAEMKSAMRKLW (SEQ ID NO: 347) 

ATGTTCCCCTCCCTGTGTCCATGTGTT 
GCAGTGTTTTGTTTTCTGTTCTTGTGATAGTTTGCT 

ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACT^ 
45 TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 
TTTTGACATGGAGCTTCTGACAAATAATCTCAAATTTATCACT^ 

TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACTG 
AATTTATCCTCTTAGGGCTCACACAGAACCCTGAGGGGCAAAAGGTT^ 
CTTACTAATCTACATGGTGACGATAATGGGCAACGTGCTrATCATAGTGAC^ 
50 AGCCAGTCCGTGGGTTCCCCCATGTACTrnTTCrGGCTTCTTT 
CTATTCTACTGCATTTGCT^ 

CCTTTCAGGGTTGTATGGCTCAACTTTTTATGGATC^ 

CTTCTGGTGGTAATGGCCTATGATCGATACATGGCCATCTGTAAGCCrCTTCATGAATTGA 
TCACCATGAATCGTCGAGTCTGTGTTCTTATGCTGTTGGCGGCCTGGATTGGAGGC^^ 
55 TCACTCATTGGTTCAATTTCTCTTT^ 

ACAACTTCCTGTGTGATTTGTATCCCTTATTC 



WO 01/068805 



PCT/US01/07771 



GGGCTITCTATGATAGCTAATGG 
TTT(XTATGGGGTCATATTACACTCTCTrAAGACT 
TTTCTACACCTGTGCATCCCACGTCACTGTGGTCATTTTATTCTT^ 
GTATGCAAGGCCCAATTCTACITITCCCATTGATAAATCCATGACT 
5 TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAG 
GAGGAAACTTTGGAGTAAAAAAGTAAGCTTAGCT 
(SEQ ID NO: 348) 

AOLFR189 sequences: 

MQQNNSWEFILIXjLTQDPLRQIQ^ 
ADSCFSTSTAPRLIVT)ALSEKKIITYNECMTQW 
TTMSQQVOILIVI^ 
VSNSGAICSSSFMIMSYIVII^ 

KMVAVFYTIGTPFLNPLIYTSEECRSEKCHEK (SEQ ID NO: 349) 



ATGCAGCAAAATAACAGTGTGCCTGAATTCATACTGTTAGGATTAACACAGGATCCCTT 
GGCAGAAAATAGTGTTTGTAATOTCITAATTTTCT 
GCTCATTATTGTGACCATC^^ 
TTTTATTTGTCCTITGCAGATTC^ 
> TGCTCTCTCTGAAAAGAAAATTATAACCT^ 

CATTTATTTGGCTGCATGGAGATCTTTGTCCTCATTCT 

CATCTGTAAGCCCTTGCGTTACCCAAC(^TCATGAGCCAGCAGGTCTGCATCATCCT 

GTTCITGCCTGGATAGGGTCTITAATACACTCTACAGCT 

GCCirTCTGTGGACCCTATTTGATTGATCATTATTGCT 

TTGCCTGCATGGACACTrACATGATCAACCTGCTC 

CTCAAGTAGTTTCATGATTT^^ 

AGAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCITGCACGTCT 
CXTATTCTTTGGCCCATGTAT^^ 

AGATGGTGGK^AGTATTTTATACTATTGGAACACCCTITCTCAATCCACT 
GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 



AOLFR190 sequences: 

MQRSNHTVTEFDXGFTTDPGMQLGIJ^VW 
LSFLDLWYSSVHTPKn,VTC3SEDKSK 
YAQTMPRRLCICXVLYSYTGGFVNAnLTSNTFTIJDF 
AVXHFLIASNVISPTVLIIASYLSnTTILRffl 

YSLKM)KMVSTFYTM^ (SEQ ID NO: 351) 

ATGCAGAGGAGCAATCACACAGTGACTGAGTTCATCCTCKrrGGGCrTCAC 

GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCT 

TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCT 

TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCTTCTGTCCACACCCCAAAG 

ACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCT 

CAGGCTGGCCTATAGTGAGTGCTACCTACTGGCTGCCATGGCTrATO 

ATCTCCAAGCCCCTGCTITATGCT^ 

ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAGCAACACATT 
GATTTTTGTGGTGACAATGTCATTGA 

GGCATGCAGTGTGAGAGAGAGCTACCAGGCTGTGCTGCACTTCCTTCrGGCCTCCAATC 
ATCTCCCCTACTGTGCTCATCCTTGCCTCTTACCTCTCCATC^ 

CCACTCTACCCAGGGCCGCATCAAAGTCTrCTCCACATGCTCCTCCCACCrGATCTCCGTTA 

CCTTATACTATGGCTCCATTCTCTACAA 

AGGGACAAAATGGTTTCTACCTTTTATACTATC 

CAGTCTCAGGAGTAAAGACATGAAAGACGCT^ 

(SEQ ID NO: 352) 
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AOLFR191 sequences: 
MTGGGNITEITYFm^ 

FIDVCnSSTWKMLSNLLQEQQTITFVGCnQYFIFS™ 
SIMSPTLCVWMXflLGAYMTC^ 
5 MTAILTMFFGIASALVIMISYGTO^ 

GGSSSFDRPASVIYTVVPMLNPL^ (SEQ ID NO: 353) 



ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTTCATCCTGCTGGGATTCT 
TTCCCAGGATCATAAAAGTGCTCTTCACTATATTC 
10 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCAC 
CTTCCTCAGTAACCTGTCCITCATAGATGTCTGCTATATCA 
TCTCCAAGCTCTTACAGGAACAGCAAACTATCACTT^ 

ATCTTTTCAACGATGGGACTGAGTGAGTCTTGTCTCATGACAGCCATGGCTTATGATCGTT 
ATGCTGCCATTTGTAACCCCCTGCTCTATTC^ 
15 ATGGTACTGGGAGCCTACATGACTGGCCTCACTGCTC^ 
TCAACTCCACTTCTGTGGGTCTAATGTCATCAGACATTC 
TAATCTrGTCCTGTACTGACACTTTCTTTGTACAGGTCATGACTGCTA 
TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCT 

TGAAGATCACTTCAGCTAAAGGCAGTCCAAAGGCATTCAACACCTGTGCTrCT 
20 AGCTGTTTCCCTCTTCTATACATCAGGAATCnTrGT^ 

CTTCAAGCTITGACAGATTTGCATCTGTTTTCTACACTGTGGTC 
TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCTTAAAGAGGT^ 
AAGTGCTGCTGA (SEQ ID NO: 354) 



25 AOLFR192 sequences: 

MENNTEVTEFILVGLTDDPELQIPLFTVFIJ 

DFGYSSAVTPKVMVGFLTGDKFILYNACA^ 

TTTMTTNVCACLAIGSYICGFLNASfflTGNTFRLSFCRSNVV^ 

VIFFWGFNDIJrsiLVin^ 
30 HFMGTDKMASWYAIVIPMIJN[PL\^^ (SEQ ID NO: 355) 



ATGGAGAACAACACAGAGGTGACTGAATTCATCCITGTGGGGTTAACTGATGACCCAGAA 

CTGCAGATCCCACTCTTCATAGTCTTCCTTTTCATCTACCT^ 

GGGGATGATTGAATTGATTCTACTGGACTCCTGTCT 
35 GTAACCTCTCCCTGGTGGACTTTGGTTATTCCTCAGCTGTCACTCCCAAGGTGATGGTGGG 

GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCTTC 

TAGCCTTTATCACTGCAGAAAGTTTCCTCCTGGCATCAATGGCCTATGACCGCTA 

ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTC^ 

ATAGGCTCCTACATCTGTGGTTTCCTGAATGCATCCATTCATACTGGGAACACm 
40 TCTCCITCTGTAGATCCAATGTAGTTGAACACTTTTTCTGTGATGCTCCTCCT 

CTCTCATGTTCAGACAACTACATCAGTGAGATGGTTAllllllll'GTGGTGGGATTCAATG 

ACCTCTTTTCTATCCTGGTAATCTTGATCTCCTACITAT^ 

ATGCGCTCACCTGAAGGACGCCAGAAGGCCTTTTCTACnTGTGCTTC 

TTTCCATCTTTTATGGGACAGGAATCTTTATGTACTTACGA 
45 GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 

TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCTTTAAAAAGACTGTAGGGAAGGCAA 

AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) • 



AOLFR193 sequences: 
50 MENKTEWQFILLGLTNDSELQVPL^^ 

DFCYSSAVTPIVMAGFLmDKVISYNACAAQMYIFVAFATVENY^ 

TTTMTTTVCARLAIGSYLCG 

VLIYWSFNIFIALLVmSYTFI^ 

SMDTDKMAPVF^TMWMLNPLWSLRNK^VK^ (SEQ ID NO: 

55 357) 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCITCTAGGACTAACCAATG 
CTGCAGGTTCCCCrCTTTATAACGTTCCCCTTCATCTATATTATCACT 
GGGAATTATTGTATTGATATTCTGGGATTCCTGTCTCCACAATCCCATGTA 
GTAACTTGTCTCTAGTGGACTTTTGCTACT 
5 TTCCITATAGAAGACAAGGTCATCTCITACAATGCATGTGCTGCTCA^ 
AGCTTTTGCCACTGTGGAAAAITACCTCTTGGCCTCAATGGCCTA 

GTGTGCAAACCCCTACATTACACCACAACCATGACAACAACTGTGTGTGCTCGTCTGGCCA 
TAGGCTCCTACCTCTGTGGTTTCCTC 

TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTCCA 

10 CTCTTGCTCTGATAGACATATTAGCGAGCT 
TTATAGCTCTCCTGGTTATCTTGATATC 
CACTCAGCTrCAGTATACCAGAAGCCTTTGTCCACCTGTG 
CATCTTCTATGGGACTATTATCTTCATGTACITACAACCCAGCTCCAGT^ 
CAGACAAAATGK3CACCTGTGTTCTATACAATGGTCATCCCCATGCTGAACCCT 

1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPELQGQLFV^ 
20 SVVDI^FSAVIMPEMLVVLSTEKTTISFGGCFAQMW 
WQMIMNKGWMKLIIFSWALGFMLGTVQTSW 
FEIYAFTGTFLIILWFLIJLLSYmVIJFAILKN^ 

PKSGYSPETKKVMSI^YSIXTPIXNLI^ (SEQ ID NO: 

359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTC 
CTGAGCTCCAGGGGCAGCTC^^ 

AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCC^TGTACCTGT 

TTCTCCTGAACTTATCTGTGGTGGACCTGAGTTTCAGTGCAGTTATTATGCCT 
30 GGTGGTCCTCTCTACTGAAAAAACT^ 

TTCATCCTTCllTn''GGTGGGGCTGAATGTTTTCTTCT 

TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAA 

TTAATTATATTTTCATGGGCCrrTAGGTTTTATGTTAGGT^ 

TAGTTTTCCCITrTGTGGCCTTAATGAAATTAACC^ 
35 TAGAACTTGCATGTGCAGACACGTTTTTGTTTGAAATCT^ 

ATTATTTTGGTTCCTTTCTTGTTGATACT 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCT^ 
CTGTGACCCTATTCTATGGCACAGCCAGTATGACTrATTTACAACCCAAATCTGGCT 
ACCGGAAACCAAGAAAGTGATGTCATTGTOT 
40 CTTATCTACAGTTTGCGAAATAGTGAGATC 

CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 
MIVQLICTVCFIAWTFHVRSSFDFIXA^ 
45 LVILIGNGVLnASlFDSHFHTPMYFFLGNI^FLDICVTSSSW 
GFAMGSTECXLLGMMATORYVAIC^LRYPni^KVAYV^ 
PFCGNNnNHFACEKAVLKIACADISLOT 
RJIKAFSTCSAHLTVVnFYGTIFFMYAKPKSQDLIGE 
NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCTTGGCA 
TTCTTITGATTTCCTGAA^ 
TTTCTTCTTCTGGGTCTTTCTG 
AGTTATGTACCTAGTGATTCTAATTGGC 
55 CTCATTTTCACACACCAATGTACTrcnTCCTGGGCAACCT 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCTrAATCTCAAAGAAAA 
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TCTCTGGATGTGCAGTGCAGATGTTCTITC 

TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCTGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTCK3CGTATGTATTC 

ATTCAGCTGTGCAAACATTACTTGCCATGAGACTGCCTITCTGTGGG^ 
5 TCATTTCGCATGTGAAATATTAGCTGT(XTCAAGCTGGCCTGTGCrG 
TTATCACCATGKjTGATATCAAATATGGCCTTCCTGGTTCTTCCACT 

TCCTATATGTTCATCCTCTACACCATCTrGCAAATGAATTCAGCCACAGGAAGACGCAAGG 
CATTTTCCACGTGCTCAGCTCACCTGACTGTGGTGATCATATTTTA 

ATGTATGCGAAACCGAAGTCTCAAGACCTGA1TGGGGAAGAAAAATTGCAAGCATTAGAC 

1 0 AAGCTCATTTCTCTGTTTTATGGGGTAGTC 

GAGAAATAAGGATGTAAAAGCTGCTGTAAAATATTTGCTGAACAAAAAACCAATTCA 

A (SEQ ID NO: 362) 

AOLFR196 sequences: 

15 MLESISTVTMPTEFLFV 

SFIJDISCSTMTPKMIANF1AS 

YTTLMSRRVCVCFIVIAYFSGSTTSLVHVCLTF^ 

LIJALCSHQTSTFVWISYFCIL^^ 

YSLDTDKWAVFYTVWPMFNPIIYSF^ (SEQ 
20 ID NO: 363) 

ATGTTGGAGAGTAATTACACCATGCCAACTGAGT^ 
TACCTCTCAGAGTCACACTGTTCTTGGTATTCCTTCTGGTATATACAT^ 
AATATACTCTTAATAATTCTAGTTAATATTAATTCAAGCOT 
25 TCTTAGCAACTTATCTTTCITAGACATCAGCT 

CAAACTTCTTGGCATCCAGGAAAAGCATCTCTCCIT 
CTrCGCTTCTTTTGCTGATGCTGAGTGCCTTATCCT 

CAGCCATCTGCAACCCACTGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCTGCTT 
CATTGTGTTGGCATATTTCAGTGGAAGTACAACA^ 
30 AGGCTGTCATTTTGTGGCTCCAATATCGTCAATCATTTTTTCT 

GGCTTTATCATGTACAGACACTCAGATCAACCAGCTTCTGCTCm 
TCCAGACCAGCACTTITGTGGTAAT 

AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACTTGTGCTrCCCACCTCA 
CAGTCACCTTATTCTATGGAGCGCTCCTGTTTATGTACTTACAGCCCACCACT 
35 CTAGACACTGATAAGGTGGTGGCAGTGTTTTATACT^ 
TAATTTATAGTTTCAGAAAGAAGGATGTGAAAAATC 

TTGGATATTCAAATGAATGGTATTTAAATCGTTTAAGAATAGTCAATATCTAA (SEQ ID NO: 
364) 



40 AOLFR197 sequences: 

MCYLSQLCLSLGEHTLHMGMVRHTN^ 

ILVSRLEPKLHMPMYF^ 

TECVLlJUMSCDRYVAVOtf 

RQVDHFICEWVLIKIACVGTTFNEAELFVASILFLIW 
45 GTCFSHLTVVTn^GTIIFMYLQPAKSRSRDQGK^ 
VLAKALGVNIL (SEQ ID NO: 365) 

ATGTGTTATCTTTCTCAGCTATGCCTC 

TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATCCTTTTAGGGTTTTCT 
50 TCAGTTACAGAAGGTTCTATTTGTGCTCATATTGATTCTGTATTTACT 

ATACCACCATCATTCTGGTTTCTCGTCTGGAACCCAAGCTTCATATGCC^ 

CTTTCTCATCTCTCCTTCCTGTACCGCTG 

AAACCTGTGGGAACCCATGAAAACTATCGCCTATC 

TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTTGGCTCTGATGTCCTGTGACCGCTATGT 
55 GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTGCATGGC^ 

CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCITCTGTGGGCATCGCC 
AAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCT^ 
TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTG^ 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCTTCTCCCACCT 
5 GTGGTCACCATCTTITATGGAACCATCATCTTCATGTATCTGCAGCCAGCC^ 
CCAGGGACGAGGGCAAGTTTGTTTCTCTCOT 
TCTTATTTATACCITGAGGATCAAGGAGGTGAAAGGGGCATTA 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 

10 AOLFR198 sequences: 

MENCTEVTKFILLGLTSWELQIPLFILFrFIYLLTLC 

VDFGYSSAVTPKVMAGFIJIGDKVISYNACAVQM^ 

LHYTTTMTASVGACLALGSYVCGFLNASFHIGGIFSLSFCKSNLVHH^ 

TSEVILVFMSSF1OTFVLLVM 
1 5 PSSSHSMDTDKMASVFYAMHPMLNPVVY^ (SEQ ID NO: 367) 

ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCTAGGACTAACCAGTGTC 
TACAGATCCCCCTCTTTATCITGTTCACCITCATCTACCTCCTCACT 
GGGATGATGTTGCTGATCCTGATGGACT^ 
20 TAACCTGTCTCTGGTGGACTITGGATACTCCTCAGCTGTCACTCCCAAGGTCATGGCTGGG 
TTCCTTAGAGGAGACAAGGTCATCTCCT^ 

AGCCTTGGCCACGGTGGAAAATTACITGTTGGCCrCAATGGCCTATO 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCITCCTAAATGCCTCATTCCACATTGGGGGCATATTCAGTCT 
25 TCTTTCTGTAAATCCAATCTGGTACATCACTTTTTCTGTC 
GTCTTGCTCTGATAAACACACTAGTGAGGTGATTCT 
TTTTTGTTCTTCTAGTTATCTITATCT 

ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCTCACI^ 
CGTCTTCTATGGGACAGTAATC^ 
30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGTCT 
ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 

MDTGNKTLPQDFLLLGFPGSQTLQIi>^ 

NI^FIJEIWYTTAAWKAIAILLGRSQTIS^ 

LHYGAIMSSLLSAQIALGSWVCGFVAIAWT^^ 

VELVAFVOAVVVILSSCLITFVSY^^ 

TSIXDALDLIKAVHVLNTVVTPVLNPFIYT^ (SEQ ID NO: 369) 



ATGGACACAGGCAACAAAACTCTGCCCCAGGAC^^ 
AAACTCTTCAGCTCTCTCTCTTTATGC 

AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTAC^ 

TCTGAGCAACCTCTCCnTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

GCCATCCTACTGGGGAGAAGTCAGACCATATCATTTACAAGCTGTCTTTTG 

TTGTTTTCTCATTAGGCTGCACAGAGTACTTCCTCCTGGCAGCCATGGOT 

CITGCCATCTGCTATCCTTTACACTACGGAGCCATCATGAGTAGCCT 

TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCCTCATCAG 

TGKjCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCACrTCTTCTGTGACATTGCA 

TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGATTGCTGTTG^ 

GGTTATCCTGAGTTCATGCCTCATCACCTTTGTCTCCTATGTGTACATCATCAGCACCATCC 

TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTr 

CGTGGTGCTCATTTGGTATGGGTCCACAGTTTTCCTrCACGTCCGCACCT 

GCCTTGGATCTGATCAAAGCTGTCCACGTCCTGAACACT 

CCTTCATCTATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAATGGAAGG 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences: 
MTRKNYTSLTEFVIi^ 
SFVDVCNSTTITPO^^ 
5 YSLMSRTVYLKMAAGAFAAGLLNFMVOT 
SISSIIAGVNWGTLLVIIi>SYSYVLFSIFS 

SYSLNQDKVASVFYIVVIPMLNPIJTO (SEQ ID NO: 371) 

ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCTATTGGGA 
1 0 TGGAGCTACAGATTATCCTCTITITGT^ 
AATCTCGGGATGATCCTCTTAAT^^ 

CCTGGCTAACCTGTCCTTTGTGGACGTTTGTAACTCAACTAC 
GCAGATTTATTATCAGAGAAGAAAACCATCTCT^ 
TCTTTATCTCCCTGGCGACAACCGAATGCATC^ 
1 5 TGCGG^CATATGTCGCCCGCTGCTTTACrc 
ATGGCAGCCGGGGCTITrGCTGCAGGGTTG 
GCAGCTTGTCATTCTGTGACTCCAA^ 
TTCAAGCTCTCTTGTTCTC^ 

TGAATATTGTGGGGACTCTGCTTGTCATCCTCTCCTCCTACTCCTACGTTCT 
20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCTTTCTCCACGTGTGCCT 

CAGCCATAATTCTGTTCTATGCCACCTGCATCTATACTrACCTGAGACCTAGTTCCAGCT 
TCCCTGAATCAGGACAAAGTGGCTTCTGTC^ 

CTCTGATCTACAGCCTCAGGAGTAAGGAAGTAAAGAAGGCTTTAGCGAA 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHPRLE^ 
SFLDICmTSIPSTLVSFLSEI^TISLSGCAVQMFLGL^ 
YPIIMSKDAYVPMAAGSWHGAVNSAVQSW 
30 EFIMLVATTLFILTPLL^^ 

KETLNSDDLDATDKnSMFYGWTPMMNPLIYSLRNKDVK^ (SEQ ID NO: 

373) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAAT^ 
35 CAAGACTTGAGTTACTCTITITrGTGCTC 

AATGGTACTCTCATTTTAATCAGCATCTTGGACC 

TCTGGGGAACCTCrCCTTCTTGGACATCTGCTACACCACCACCT 

TGAGCTTCCTTTCAGAAAGAAAGACCATTC^ 

CGGCTTGGCCATGGGGACAAGAGAGTGTGTGCTTCTGGGCATC 
40 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 

TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 

ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCT 

ATGAAACTGGCCTGTGCTGACATCTCAGACAATGAGCT^ 

TGTTCATATTGACACCTTTGTTATTAATCATTGTCTCI^ 
45 TTCAAAATTAGCTCTTCCGAGGGGAGAAGCAAAG 

CTGTGGTCATAATATTCTATGGGACCATCCTCTTCATGTACATGAAGCCCAAGTCT 

GACACTTAATTCGGATGACTTGGATGCTACCGACAAAATTATATCGATGTTCT 

ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCA 

GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 

MEWENHTILVEITLKGLSGOT^ 
SFLDICYTTTSn'STLVSFLSERKTISLSGCAVQMFL^ 
YPIIMSKDAYWMAAGSWnGAVNSAVQT^ 
55 EFILLVTTTUOXTPLL^ 
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ETLNSDDLDATDKLEFIFYRVMT^ (SEQ ID NO: 

375) 

ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCT 
5 CAAGACITGAGTTACTCTTTTTTGTGCTCATOT 

AATGGTACTCTCATTTTAATCAGCATCITGGACCCTCACCTTCACA 
TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCT 
TGAGCT1TCCTITCAGAAAGAAAGACCATTTCCCTTTCTGG 
CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCTT^ 
1 0 GTGGCTATCTGCAACCCTCTGAGAT ATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATC 

ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCITGTGAC 
TGTTCCTATTGACACCITrGTTATTAATTATTGTCrCTT 
1 5 TTCAAAATTAGCTCITC^ 

CTGTGGTGATAACATTCTGTGGG^ 
GACACTTAATTCAGATGACTTGGATC^ 

ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAG^ 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 

20 

AOLFR203 sequences: 

MKRQNQSCVX^FIIXGFSNFPELQVQI^GVFL^^ 
LSVVEVSFSAVITPEMLVVLSTEKTMISW^ 
NYPVIMNRGVFMKLV^ 
25 EIYAFTGTILIVMVPFLL^^ 

PKSGYSPETKKLISLAYTLLTPLLNPLIYSLRNSEMKRTLIKXW (SEQ ID NO: 377) 



ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATC 

CTGAGCTCCAGGTGCAGCTCTTT^ 
30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 

TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 

GGTGGTGCrCTCTACTGAGAAAACTATGATTTCTTT^ 

TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCT 

TGCTGCAATTTGCCATCCTCT^ 
35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 

TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCT 

CTAGAGCrTGTGTGTGCAGACACCrTCTrATTTGAAATCT 

GATTGTTATGGTTCCTITCTTGTTGATCCTCTTGTCrTACATTC 

GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCT 
40 TCTGTGACCCTGTTCTATGGCACAGCCAATATGACTTATTTACAACCCAAATCT 

ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCT 

CTCATCTATAGCTTACGAAACAGTG^ 

AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 



45 AOLFR204 sequences: 

MEKKKNVTEFILIGLT^^ 

roTVYSSSSAPKLIVDSFQEKIOISFNGCMAQAYAEHIFGATC 
MSHSLC^LVAVAWVGGFLHATIQILFTVWIJFCGPNVIGHFM 
AVNSGFICLLNFLILWSYVnLR^^ 
50 DKAVAVFYTMVWMLNPVVYTLI^ (SEQ ID NO: 379) 

ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTO 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCTTTACA^ 
TGCTCATTGTGGTTACCATTACCACCAGCCAGGCT 
55 ACCCACCTTTCTTTGATAGACACAGTTTATTCTTCTTCTTCAGCTCCT 
TTCCTTTCAAGAGAAGAAAATCATCTCCTTTAATGGGTGTATGGCT 
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CACATTTTTGGTGCTACTGAGATCATCCT 

CCATCTGCAAACCTCTGAACTACACAACCATTATGAGCCACAGCGTGTGCATTCTCCT 
GGCAGTGGCCTGGGTGGGAGGATTTCTrCATC 
CTGCCCTTCTGTGGCCCCAATGTC 
5 ACTTGTTTGCATAGACACTCATACCCTrGGTCTCTTTGTT 
GCTTATTAAACTTCCTTATC^ 
AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCAC 
TCITATTCITrGTGCCCTGTATATTTGTGTATCT 

AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCT 
1 0 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCTTTGGAGAAAAAAAGT 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 

MESENRTVIREFILLGLTQSQDIQLL^ 
1 5 DASYSFTVAPRMLVOTLSAKKffi 
VMWRTCYAMMIALWLGGF^^ 
IMVFNSGLMTLLCFLGLIASYAVILCRIRGSSSEAKNK^ 

FPADKWSLFHTVIFPLLNPVIYTLRNQEVKASMK^ (SEQ ID NO: 381) 

20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCT 

CAAGATATTCAGCTCCTGGTCTTTGTGCTAGTTTTAATATTCTACTT 
AAATTTTCTCATTATTTTC^ 

TTCTGGGCAACXrGGCCTTCCTGGATGCATCCTACTCCTTCACT 
GTGGACTTCCTCTCTGCGAAGAAGATAATCTCCTACAGAGGCTGCATCACT 
25 TCTTGCACTTCCTTGGAGGAGGGGAGGGATTACT 

CATCGCCATCTGCCGGCCTCTGCACTATCCTACTGTCATGAACCCTAGAACCT 
ATGATGTTGGCTCTGTGGCTTC 

CCGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTTCTTCTGTGATG 
ATCAAGCTGGCCTGCACCGACACATTTGTGGTGGAGCTTCTGATGGTCTTCA^ 
30 TGATGACACTCCTGTGCTTTC^^ 

CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 
TTATATTCTTCATGTTTGGAC^ 

GCTGACAAGGTGGTTTCTCTCTTCCACACAGTGATTTTTCCT 
TACCCTTCGCAACCAGGAAGTGAAAGCTTCCA^ 
35 CTGA(SEQIDNO:382) 



AOLFR206 sequences: 
MANRNNWEFILLGLTEOTmQKOT^ 
DACTSSVNTPKLITDSLYENKTILFNGQVITQWGEHFI^ 
40 TIMKQHVCSLLVGVSWVGGFLHATIQnJFICQLPFCGPNVIDBDFM 
IAANSGHCLLNCLLLLVSC^VILYSLKTHSLEARHEALSTCVS 

PIDKAVAWYTMITSMLNPLrYTLRNAQMKN (SEQ ID NO: 383) 



ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCTTACAGAGAATCCAA^ 
45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAA 
TGCTCATTGTGGTCACCATCACTC^ 
GCCTATCTCTCCTTTATTGATGCCTGCTATTCCTCTGTC 

TTCACTCTATGAAAACAAGACTATCTTATTCAATGGATGTATGACTCAAGTCT 
CATTTTTTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACT 
50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTTGTAGCCT 
GGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATACAGATCCTCTTCATCT 
TTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCTCTACA 
TCTTGCCTGCACTAATACCC^^^ 

GCCTGTTAAACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACTGTACT 
5 5 CACAGCTTAGAGGCAAGGCATGAAGCCCTCTCTAC 

TCTTATQDTTTATACCCTGCATATTTGTGTACATGAGACCTCCAGCT 
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AAAGCAGTTGCTGTATTCTACACT^ 

GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTCAAG 
TGTCAAATAA (SEQ ID NO: 384) 

5 AOLFR207 sequences: 

MERTNDSTSTEFFLVGLSAHPK^ 

LSFIJDVCYTSSSWLIIASFLAVKKKVSFSGCMVQMnSFAM 
I^YPVmSKGAYVAlVlAAGSWVTGLVDSWQTAFAM 
SINVISMTGSNIIVLVIP^ 
10 ESKASVDSGNEDnEALISLFTOVMTPML^ (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTGGTAGGGCT^ 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCT 
1 5 AATGGAGTCCTTATCTCAGTTAT^^ 

CCTCTGTAATCmCCTTCCTCGACGTTTGCTACACAAG 
CCAGCITrCTGGCAGTAAAGAAAAAGGTTTCCTTCT 

TTCTITTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 
20 TGGCAGCTGGGTCCTGGGTCACT^ 

GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTITGTCTGTC 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACA 
TGTTCTGGTTATTCCATTGTTAGT^ 

GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCITCTCCACCT^ 
25 GTGGTGATTATATTCTATGGAACCATCTTCTTCATGTACGCAAAGCCTGAGTCT 
CTGTTGATTCAGGTAATGAAGACATC^^ 
GACTCCCATGCTTAATCCTCTCATCT 

AAAAACATACTGTGTAGGAAAAA(mTTCTGATGGAAAATGA (SEQ ID NO: 386) 

30 AOLFR208 sequences: 

MFPANWTSVKVIYFLGFFHYPKVQ 
SFLDIWSSSAI^PMLAOTVSGIOTISFS 
LRYPVIMNRRTCVQIAAGSWMTGCLTAMVEMMSVLPLSL 
LVQLIMLVISVIXLPMPMmCIS^ 
35 LKPSAVDSQEIDKFMALWAGQTPMLNPITV'SLRNKEV^ (SEQ 
ID NO: 387) 



ATGTTCCCGGCAAATTGGACATCTGTAAAAGTA^ 

CAAAGTTCAGGTCATCATArTTGCGGTGTGCTrGCTGATGTAeCTGATCAC 

40 AACATTTTTCTGATCTCCATCACCATTCTAGATTCCCACCT^ 
CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTCTTCT 
CAAACTITGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACT 
CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 

45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTrGTGAAAT^^ 
TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TCTTCTCCCCATGCCAATGCTACTCATT^ 

TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCTTTTCAACGTGCACAGCCCACCTG 
50 TGGTGGTAGTTTTGTTCTATG^ 

TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAGGTGAAAGTGGCCITGAAAAA^ 
GAAATCATTTTAATACTGCCITCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 
MDKINQTFVREFILLGLSGYPKLEIIFF^ 
FII)ICYTTSSIPSTLVSLISKKE^ 
5 PIIMNKVVYVLLTSVSWI^GGINSW^ 
TLAVSNLAFLVLPLLVIEFSY^ 

QDLLGKDNLQATEGLVSMFYGVVTPMDSIP (SEQ ID NO: 

389) 



1 0 ATGGACAAGATAAACC AGACATTTGTGAGAGAATTCATTCTTCTGGGACTCTCTGGTTACC 

CCAAACnTGAGATCATTTTCTITGCTCrGAT^ 

AATGGTGTTCTGATCATAGCAAGCATCTTGGATTC 

CCTGGGCAACCTCTCITTCCTGGATATCTGCTATACAACCTCCT 

TGAGCTTAATCTCAAAGAAAAGAAACATTTCCTTCTCT 
1 5 TGGGTTTGCAATGGGGTCAACAGAATGTTTCCTCCT^ 

GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 

TGACTTCTGTATCATGGCTrTCTGGTC 

GCGATGGCCITrCTGTGGGAACAATATTATTAATCATTTCTTATGCGAGATC 
TAAAATTAGCTTGTTCTGATATATCTGTCAATATTGTTACCCTAGCA 
20 TTCCTAGTTCTTCCTCTGCTCGTGAT^ 

CGAACGAACTCGGCCACAGGAAGACACAAGGCATT^ 

TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCT 

CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCITGT^ 

CCCCCATGTTAAACCCCATAATCTATAGCTTGAGAAATAAAGATGTAAAAGCTGCTATA^ 
25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences: 

MMGRRM3TNVADFILTGLSDSEEVQMAL^ 
THI^FIDLSYSTVVTPKTIANLLT 
30 LHYTVIMPKRL(XALITGPYVIGFMDSFVNWSM 
TEMIJDFIL\GSTLMVSLITISASWSIL^ 

RKSYSLGRDQVAPWYTIVIPM^^ (SEQ ID NO: 391) 

ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACT 
3 5 TCTGAAGAGGTCCAGATGGCTCTGTTTATGCT 

GGGGAATGTGGGGATGCTATTGATAATCCGCCTGGACCTCCAGCTTCACACT 

TTTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACT 

CTTAGCGAACTTACTGACTTCCAACTATATTTCCrrCACGGGCT 

GTTTTGTCTrcnTGGGTACTGCTGAA 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGCCCAAAAGGCTCTGCCTCGCT 

TCATCACTGGGCCrTATGTGATTGGCTTrATGGACTCCTTTGTC 

AGATTGCATTTCTGTGACTCAAACATAATTCATC 

AGCTCTGTCCTGCACTGACACAGACAACACTGAAATG^ 

ACCCTGATGGTGTCCCTrATCACAATATCTGCATCCTATGTGTCCATTCT 
45 GAAAATTAATTCCACITCAGGAAAGCAGAAAGCTTTCrCT 

GGAGTCACCATCTTCTATGGAACTATGATTTTTAC^ 

CCTTGGGAAGAGATCAAGTGGCTCCTGTGTTTTATACTATTGTGATT^ 

ACTCATTTATAGTCTTAGAAACAGAGAAGTGAAAAATGCTCT 

AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 

MMGRRNNTNVADFILMGLTLSEEIQMALFMLFLLIYLITML 
THLSFIDLSYSTVVTPKTLANLLTSNYISFTGCFAQMFFFAFLG 
LHYTVIMSKRLCLALITGPYVIGFIDSF^^ 
55 EKJFIIVGSTLlVrVSLFTISASYW^ 

SYSLGRDQVASVFYTIVff VLNPLr^SLRNKEVKJ^AVR (SEQ ID NO: 393) 
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ATGATGGGTAGAAGGAATAACACAAATGT 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCTGA 
GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCT^ 
5 TTTTCCTrACTCACCTGTCATTTATTGACCT 

TTAGCGAACTTACTGACTrCCAACTATATTTCCTTTA 
TTTTGCCTTCTTGGGTACTGCTGAATGTTACCTTCT 

CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGTCCAAAAGGCTCT 

CATCACTGGGCCTTATGTGATTGGCTTT^^ 
10 GATTGCATTTCTACGACTCAAACGTAATTCATCACTTm 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCTGATATTCATTATTG^ 

CCTGATGGTGTCCCITTTCACAATATCT 

AAATTAATTCCACTTCAGGAAAGC^ 

AGTCACCATCTTTrATAGCACTCTGATTTTTACTrA 
1 5 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATACTATTG 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTC^^ 

ACAGGACTCCAGGTAA (SEQ ID NO: 394) 



AOLFR212 sequences: 

20 MAGNNFTEVTWILSGFANHPEI^ 
IJ^FIDIF^SSTVTPKALVWQSNRRSIS 
LYSVVMSQK^SNWLGVMPYVIGFrSSL^ 
EMVSFVIAGFn,I^SLLIITVTYIIIIS 

NTSSLTQAQVAf>VFYTTVlPMLNPL (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCITCATCCTCTCT 
CTGAATTACAAGTCAGTCTTTTCTTGATGTTTCTCT^ 

AACCTGGGACTGATCACGTTAATCAGAATGGATTCTCAGCTrCACACCCCT 
TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCTCTACT 

30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTTTGTTGGCTGCTT^ 
TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTTCTGGGATCAATGG 
TAGCAATCTGCAATCCCTTACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACrGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATTTTTTTTGTGACA 

35 ACTCTCCTGTGTAGATACATTCGGCACAGAAATGGTGAGCTTTGTCTTAGCT 
CTTCTTAGCTCHCT^ 

GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTTTTATGGGTCTCTGATTTTCACCT 

GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 
40 ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCTTCTGAGAGTCATACATAGAAAA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSMILSAHWCYSKFNCFGCT 
45 EAVLFVFVLFFYLLTLVGNFTimSYL^ 

TTIYGGCVAQLYISIALGSTECnJLADMAL^ 
SSLIHATFTLQLPLCGNHRLDm 
TQAVLRIKSVEARHKAFSTCSSHLT^ 
IIYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCTCTCAGCTCATGTGTTCT 
ATTTAATTGTTTTGGATGTACCCATTCCATTCCTGCCTTAGGT^ 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTCAT^ 
CTCGTCTGGAGGCTGTTCTCTTTGTATT^ 
55 AACTTCACC^TAATCATCATCT^^ 

TCTCAGCAACCTCTCTTTACTGGACATCTGCTTCACTACT 
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TTAACTTGCAAAGACCAAA^ 

TTCTCTGGCACTGGGCTCCACTGAATGTATCCTCTTGGCTGACATGGCOT 

ATTGCTGTCTGCAAACCCCTCCACTATGTAGTCATCATGAACCCACGGCTTTGCCAACAGC 

TGGCATCTATCTCCTGGCTCAGTGGTTTC 

5 CAATTGCCTCTCTGTC^ 

CAAGTTGGCTTGTGTGGACACCACTGTCAATGAATTGGTGCTTm 

TTGTTGTCATTCCACCAGCACTCATCTCCATCT^ 

AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTTCAGC^ 

TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCT 
10 CCAGGACCAAGGGAAGTTTATCTCCCTCTTCTACACCATGGTGACCCCCAC^ 
ATCATCTATACITTAAGGAACAAGGATATGAAAGAGGCTCTGAGGAAACTTCT 
AAATTGTGA (SEQ ID NO: 398) 



AOLFR214 sequences: 
1 5 JVDDKSNSSWSEFVLLGLCSSQKiQL^ 

LSFVDICQASFAirKMIADFLSAHETISFSGOAQIFFIHLFTGGEM 

YWIMSRRTCTVLVMSWAVSLVHTL^ 

ILIVVNSGILSI^TFSLLVSSYIIILVTVWLKSSAAMAK^ 

PLDKFLAIFYTVFTPVLNPIIYTLKNRDl^ (SEQ ID 

20 NO: 399) 



ATGGATAAGTCCAATTCITCAGTGGTGTCTGAATTTGTACTGTTGGGACT 
AAAAACTCCAGCTTTTCTATTTTTGTTTCT 
AATCTTCTCATTATCCTCACAGTGACITCTGATACCAGCCTGCA 
25 CTTGGGAAACCTTTCCTTTGTTGACATTTGTCAGGCr^ 

CAGATTTTCTGAGTGCACACGAGACCATATCTTTCAGTGGCTGCATAGC^ 
ATTCACCTTTTTACTGGAGGGGAGATGGTC 

TAGCCATATGCAAACCCTTATACTATGTGGTCATCATGAGCCGAAGGACATGCACrGTCTT 
GGTAATGATCTCCTGGGCTGTGAGCTTGGTGCACACA 
30 AACCTGCCTTTTTGTGGACCT^ 

CAAACTTGCCTGCCTGGACTCTTACATCATTGAAATACTAATTGTC 
CTTTCCCTAAGCAGTTTCTCTCTCTTGGTCAGCTCCT 
GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCTACGCT 
GTAATATTATTCITTGGACCTTGCATCTTCATCTATGTGTGGCCCT^ 

35 GGATAAATTTCTTGCCATATTTTACACTC 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTA 
CAAGGAGAATTTCTGAAATGTCACTAGTAGTGAGAACTTCCTTTCAT^ (SEQ ID NO: 
400) 



40 AOLFR215 sequences: 

MAHTKESMVSEFV^LGLSNSW 

SFmiCQSNFATPKMLVDFFlERKTISFEGCMAQIFVmSFV 
YSTIMNRIO^VIFVSISWAVGVLHSVSHIA^ 

EMTLTNSGLISLSCFIJU^nSYTIILIGVRCRS S S GS SKALSTLTAHITVYILFFGPCIYFYIWPFSRL 
45 PVDKFLSVFYTVCITLLl^ (SEQ ID NO: 401) 



ATGGCTCACACAAATGAATCGATGGTGTCTGAGTTTGTACTrTTGGGACTCT 
GGGGACTTCAACTTTTCTTTTTCGCCATOTCT 
AATGTCTTAATTATTGTCATTATTTCTTTTGACTC 
50 CTCAGTAATCTTTCTTTCATTGATAT 

AGACTTTTTTATTGAGCGCAAGACTATCTCCm 

CirCACAGTTTTGTTGGGAGTGAGATGATGTTGCrrGTAGCTATGGCATAT^ 
TAGCCATATGTAAGCCTCTGCACTACAGTACAATTATGAACCGGAGGCTCTGTGTAATTTT 
TGTGTCTATTTCCTGGGCGGTGGGCGTTCTTCATTCrGTGAGCCACITG 
55 ACCTGCCATTCTGTGGTCCCAATGAGGTG^ 

GAGCTGGCTrGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCTG 
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ATATCATTGAGCTGTTTCCTGGCTTTAATTAm 

ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTTTCTACATTAACTGCCCA^ 
GTCATTCHTTTCTTCGGGCCTTC 
GGACAAATTTCITTCTGTGTTCTACACTGTTTGTACT 
5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 
MDVGNKSTMSEFVLLGLSNSWELQ 
1 0 TNI^IIDMSIASFATPKMITD YLTGHKTO 

HYASVISPQVCVALWASWIMGVMHSMSQWALTLPFCGPYEVDSFFCD 
VLGLFMISTSGIIALSCIWLFNSYVI^ 

PLSSFLTDKILSVFYTIFTPTLNP^ (SEQ ID NO: 403) 

1 5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAATTTGTTTTGCTGGGGCT 
GGGAACTACAGATGTTTTTCTITATGGTGTTTTCATTGCT 

TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCTCACCTACACTCTCCTATGTATTTCC 
TGCTTACCAATCTTTCAATCATTGAT^^ 
ACAGATTACCTAACAGGTCACAAAAC 
20 TTCTCCACCTTTTCACTGGAACTG 

ATTGCAATATGCAAGCCCCTGCACTATGCTrCTGTCATTAGTCCCCAGGTG 

CGTGGTGGCTTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCT 

ACGTTACCATTCTGTGGTCCC^^ 

CCAGTTGGCTTGTGTGGATACTTATGTTCTGGGCCTCTI^ 
25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATA 

GCATCATTCTTCCAGAGGATCATCTAAGGCCCTTTCTACT^ 

TCTTCTTGTTCTTTGGGCCATGCATCTTCATCTACA^^ 

GACAAGATTCTGTCTGTGTTTTATACCATCTrTACTCCCA 

TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCT 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFILRGI^SSLE 
SPTYFLLGNLSFIDMSLASFATPKMIADFLREHKAISFEGCMTQMF^ 
35 RWAIOTLHYLTIMSRmCVGLmSWIVGIFHAL 
IACVDTmGVFMISTSGM]ALVC^ 
CTFIYVWPFTNFPIDKVLSWYTryT^ 
(SEQ ID NO: 405) 

40 ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 
GAATTCATACTACGGGGTCTGTCCAGTTCTTT^ 

CTCCATAGTCrATGCAGCCACTGTGCTGGGGAACCTTCTTATTGTGGTCA 

GAGCCACACCTTCATTCCCCTACGTACTTTCTGCTGGGCAATCTCT 

CCTGGCCTCATTTGCCACCCCCAAAATGATTGCAGACnTC(^ 
45 TCTTTTGAAGGCTGCATGACCC^^ 

TACTGCTGATCTCCATGTCCTTTGATAGGTACGTGGCTATCTGTAAGCCTCT^ 

ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGAT^ 

TCCATGCTCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCT 

AGACAGTTTCTTTTGTGACCTC^ 
50 TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTG 

GATCTCTrACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCTCrGGTGGATCCT 

GCCCTCTCCACGTGCAGTGCCCACTTTACT^ 

CATTTATGTGTGGCCTTTCACAAATTTCCCAATAGACAAAGTACTCT 
TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 
55 CATGAGGAAACTAAGCAGCCATATCirTAAATCTAGGAAGACTGATCATACT 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 

METANYTKVTEFVLTGLSQTREVQLVLFVIFI^ 
LlIDIWSSITAPKMLroFF^R^ 
5 TIMNR^COLVAI^WMGGFIHSnQVALIVR^ 
ICSSGLISWOFIALLMSYAFIIA^^ 

SFSLDKWSWOTVIFPLLNPIIY^ (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTG^ 
10 GGGAGK3TCCAACTAGTCCTATTTGTTATATTTCTATCOT 

AATATCCTTATCATTTGCACCATCAGGCTAGACCCTCATCTGACTT 

GTTGGCTAATCTGGCCCTCCTTGATATTTGGTACT 

TAGACTTCirrGTGGAGAGGAAGATAATTTCCTTTGGTGGATC 

CTTACACTTTGTTGGGGC^^ 
1 5 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCGACGTCT 

GGTGGCTCTCTCCTGGATGGGGGGCTTCATTCATTCT 

CGACTTCCTITCTGTGGGCCCAATGAGTTAGACAGTTAC^ 

TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 
GATCTCTGTGGTGTGTTTCATTGCTCT^ 
20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTC 

TACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATT^ 
TTTCCCTAGATAAAGTGGTGTCTGTGTTTCATACT 
ATTTACACATTGAGAAACAAOKjAAGTAAAGGCAGCCA^ 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 . 

AOLFR219 sequences: 

MLTSLTDLCFSPIQVAEIKSLPKSMOT 
LIILTVTSDSRIJITPMYFLL^ 
EJVTVT^LVSMAYDRYVAICKPOIYMTVM 
30 KVDSFFOTLPLVTKIACTDT^ 

STLTAHITWTLFFGPCIFIYVWPFSSYSVDKVLAWYTIFTLm 
RYLKPSQVSVVIRNVLFLETK (SEQ ID NO: 409). 



ATGCTCACTTCATTAACTGATCTCTGTTTCTCT 
35 TCCAAAATCGATGAATGAGACAAATCATTCTCGGGTGACAGAATTTGTGTTGCTGGGACTG 
TCTAGTTCAACKjGAGCTCCAACCTT^ 
TCTGTTGGGCAACTTTCTCATCATCCTCACra 

TGTACTTTCTGCTTGCAAACCTGTCATTTATAGACGTATGTGTTGCCT 

AAAATGATTGCAGACTTTCTGGTTGAGCGCAAGACTATTTCT^ 
40 AGATTTTCTITGTTCATCTCTTCACrGGCAGTGAAATGGTGCTCCT 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 

GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCTTCATCCATACT 

TTCACTGTTAATCTGCCATTTTGTGGTCCTA^ 

TCTAGTGACCAAGTTAGCCTGCATAGACACITATGT^ 
45 AGTGGCTTTCTTTCTCTGAGTTCCTTTCTCCTCT^ 

ACAGTTAGGAATCGCTCCrCTGGAAGCATGGCGAAGGCCCGCTCCACATTGACT 

TCACTGTGGTCACTITATTCTITGGACCATGCATTTTCATCTATGTGTG 

TACTCAGTTGACAAAGTCCTTGCTGTATT 

AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGTCAAAACTGAAGAGTCGGTA 
50 TCTGAAGCCTAGTCAGGTTTCTGTAGTCATAAGAAATGTTCTTTTCCT 
(SEQ ID NO: 410). 



AOLFR220 sequences: 

MKQYSVGNQHSNYRSLLFPFLCSQMTQLT^^ 
55 FILTGNLIMFIVIQVGMALHTPLYFFISVLSFLEICYT^ 

HSLGITE S C VLT AMAIDRYIAICNPLRYPTIMIPKLCIQLTVGS CFCGFLLVLPEIA WISTLPF CGS 
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NQraQIFCTFrPVLSIACTOTFLVVIVDAm 
CAAHLAWLHTGSVAVMYLRFSATYS\^^ 
HYQKRAGWAGK (SEQ ID NO: 41 1). 

5 ATGAAGCAATATTCAGTGGGTAATCAACATTC^ 

GTGTTCACAGATGACACAGTTGAC(MCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CXTCTCTATGTTCCCGCATGCGCACAGAGGTGGCCT 
TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATC^ 
CCTGCACACCCCTTTGTAT^ 
1 0 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACTITITCC^ 

ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCAT 

TGATTCCCAAACTTTGT^^ 

(nTCCTGAGATTGCATGGATTTCCACCHTC 
15 ATTCTGTGATTTCACACCTGTGCTGAGCITGGCCTGCACAGATACA 

GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCT 

TCCGGATTATTATAGTGATTCTGGGAATGCACTCAGCTGAAGGTCATCACAA 

CACCTGTGCTGCTCACCTrGCTGTGTTCnTGCTATTT^ 

TGAGATTCTCAGCCACCTACTC^^ 
20 CTTGCTCCCTTTTTCAAC 

TTGGAAGGCTTTTCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATA^ (SEQ ID NO: 

412). 



AOLFR221 sequences: 

25 MRNI^GGHVEEFVHLVGFPTTPPLQLLLFV^ 

LSFLELWYINVTIPRLIAAPLTQDGRVSYVGCMTQLYFFI^^ 

LLYPSIMPSSIATRLAAASWGSGFFSSN^^ 

ELVDFLLALVMILLPLLAWSSYT^ 

PRAMYTFNHNKnSVLYTIIVPFFNPAIY CLRNEEVKEAFRKTVMGRCHYPMDVQD (SEQ ID 
30 NO: 413). 



ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCCT 
CTCCCCTCCAGCTGCTCCTCTTTGTCCTTTT^ 
ATGCACTTATTGTCTrCACAATATGGCTTGCTCCAAGCCTrCATCG 
35 CTTGGCCATCTCTCTTTCCTGGAGCTATGGTACATCAATGTCACCATTCCT 
AGCCTTTCTTACCCAGGATGGTAGAGTCTCCTACGTAGGTTG 

TTTATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCTATGATCGCT 
GGCCAT(^TGGACCCCTCCTTTAC(XTAGTCTCATG 
CTGCTGCCTCTTGGGGCAGTGGCTTCTTCAGCTCCATC 
40 TTGTCCTACTGTGGACCCAACATTATCAACCACTTTTTCT 
CCTCACCTGCTCTGACAAGGAGCAAGC^^ 

ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGC 
GATCCCTACGTCCAGGGGACGCCACAAAGCCTrTTCCACnTGTGCCGCTCATCTGGCAGTG 
GTTGTTATCTACTACTCCTC^ 
45 CAACCACAACAAGATTATCTCTGTGCTCTACACTATCATTGTACCATTOT 

TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 
GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 

AOLFR222 sequences: 
50 MGQTNVTSWRDFWLGFSSSGELQIJLIJFALFLSLYL 

SFSETCYTLGIIPRMLSGLAGGDQAISWGCAAQMFFSASWACmCT^ 

HYASHMNPTLCAQLVITSFLTGYLFGLGMTLVIFHLS 

ELRIFILSLLVLLVSFFFITISYAYIL^^ 

ASYSLERDQLIAMTYTVVTPLLNPIVYSLRTRM (SEQ ID NO: 415). 

55 
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ATGG(XjCAGACCAACGTAACCTCCT 
GGGAGTTGCAGCTCCTTCTCTTTGCCTTGTTCCTCTCTCT 

AATGTCITCATTATCATAGCCATCAGGCTGGATAGCCATCTGCACACCCCCATGTACCT 

CCTITCCTTCCTATCCTrCTCTGAGACCT 
5 CTGGCCTGGCTGGGGGGGACCAGGCTATCTCCTATGTGGGCTGTGCTGCCCAGATGTTOT 

TTCTGCCTCATGGGCCTGTACT 
TGGCCATCTGTGCnX^CACTCCA 
GGTCATTACTTCCTTCCTGACTGGATACCT 
ACCTCTCATTCTGCAGCTCC^ 
1 0 AGCCTAGCCTGTGGAGATACAGGCCCGAGTGAGCTGAGGATC 
TCCTCTrGGTCTCCTTCTTCTTCATCACCATCTCCT 
AGGATCCCCTCTGCTGAGK3GGCAGAAGAAGGCCTTCTCCACTT 
TGGTCATTATTCATTATGGCT^^ 

(HTGAGAGAGATCAGCTrATTGCCATGACCTATACTGTAGTGACCCCCCTCCTT 
15 TTGTTTATAGTCTAAGGACTAGGGCT 

ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 



AOLFR223 sequences: 

MEAANESSEGISFVLLGLTTSPGQQRPLFVLFLIXWASIXGNGLIVAM 
20 HLSFADLCFASVTWKMLANLLA^ 

HPIPYATRMSRAMCAALVGMAWLVSHVHSILYILLMAR^ 
SDTHHIQLLIFTEGAAVVVTPFLLILASYGAIAAAVLQIJPSA^ 
VIAVYFQATSRREAEWGRVATVMCT 
(SEQ ID NO: 417). 

25 

atggaggctgccaatgagtcttcagagggaatctcattcgttt^ 

gtcctggacagcagcggcctctcntrgtgctgttcttgct 

ggtaatggactcattgtggctgccatccaggccagtccagccctrcatgcacccatgtact 

tcctgctggcccacctgtccttc 
30 ttggccaacttgttggcccatgaccactccatctcgctggctggctgcctg 
acttcttctttgccctgggggtaactgatagct 

ctacgtggccatccggcaccccctcccctatgkz!cacgaggatgtcccggg(xatgtgcgca 
gccctggtgggaatggcatggctggtgtcccacgtccactccctcctgtatatcctgctca 
tggctcgcttgtccnrtctgtgctrcccaccaagtgccccacttcttct 
35 ctcttaaggctctcgtgctct^^ 

ccgcagtggtggtcactcccttcctgctcatcctcgcctcctatggggccatc 
cgtgctccagctgccctcagcctctgggaggctccgggctgtgtccacctgtggcrcccac 
ctggctgtggtgagcctcitcratgggacagtcattgcagtctacttcc 
gacgcgaggcagagtggggccgtgtggccactgtcatgtacactgtagtcacccccatgc 

40 tgaaccccatcatctacagcct^ 

cattgggcgaaggatctcagctagtgactcctga (seq id no: 418). 



AOLFR224 sequences: 

MGSFNTSFEDGHLVGFSDWPQLEPILFWW 
45 DDLCFTTSTWQLIJNLCGVDRTITRGGCVAQnT^ 
MAIMHPHLCQTLAIASWGAGFVNSLIQTGI 
EAKMFVAR\HYVAWAALILGSYVHIAHAVIJR.VKS 

YLQSffinSTYSEREGKI^ALF^TnTPILNPLIYTI^^ (SEQ ID NO: 

419). 

50 

ATGGGAAGTTTCAACACCAGTTTTGAAGA^ 

CGCAACTGGAGCCCATCCTGTTTGTCTTTATTTTTATTTTCT^ 

AACACCATCATCATCGCTCTCTCCTGGCTAGACCTTCGGCT 

TCTCTCTCATCTGTCCCTCCTGGACCTCTGCTrCACCACCAGCACCGTGCCCCAGCT 
55 TCAACCTTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 
CTACCTAGCCCTGGGCrCCACAGAGTGTGTGCTCCTGGTGGTGATGGCCTTTGAC 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGKjTTTCGTGAACTCTCT 
GCCATGCCTCTCTGTGGCCATCGACTGAATCACTTCTTCTGTGAGATGCCT 
GTTGGCTTGTGCCKxACACAGA^ 
5 CGTGGCTGTTCCTGCAGCACTTATTCTAGGCTCCTATGTGCACAT^ 

AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTrGTGGGTCCCACCT 
GTAGTTTTCCITITITATGGCTCAGCCATCTACACATATCT 
TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACTATAATTACCCCCACT 
TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCT 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 

AOLFR225 sequences: 

MENYNQTSTDFILLGLFPPSimiJFFFILIWIFLMALIGNI^ 
DSrnSTIVPKMASDFLHGNKSISFTGCGIQSFFFI^ 
SKRVCVLMITGSWnGS^ 

FI^ATIFLVFPFIGISCSYGQVLFAVYHMKSAEGRKKAYLTCSTHLW 
IJ^PTEDKVLAVFYTILTPMLNPIIYSLRNKEVMGALTRVSQIU (SEQ ID NO: 421). 

ATGGAAAATTACAATCAAACATCAACTGATTTCATCTTATTGGGGCT 
TAATTGACCTTTTCTTCTTCATTCTCATTGm 
TGTCCATGATTCTrCTCATCnTCTrGGACACCCATCT 
AGTCAGCTCTCCCTCATTGACCT^ 

TTTTCTGCATGGAAACAAGTCTATCTCCTTCACTGGGTGTGG 
TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCTATGATC 
TATTTGCTITCCTCTCCACTAT^ 

ACAGGGTCITGGATCATAGGCTCGATCAATGCTrGTGCTCACACT 
TTCCTTATTGCCGATCC^^ 
CTGGCCTGCATGGACACCTGGGTCTATGAGGGC 
TCGTGTTTCCCITCATTGGTATTTCATGTTCCTATGGCCAGGTTCT 
ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCT 
GTAACTTTCTACTATGCACCITTTGTCT 

AACAGAGGACAAGGTTCTGGCTGTCTrCTACACCATCCTCACCCCAATGCTCAA 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

AOLFR226 sequences: 

MEWRNHSGRVSEFVIXGFPAPAPLQVLLFALLLIAYVLVLTENT^ 
AmiSFLEIWYVTVTIPKMLAGFVGSKQDHGQLISFEGCMTQL^ 
RYMAICVTLHYPVIVSGRLCVQMAAGSWAGGFGISMVKVFn 
NLSCTOMSTAELTDFILAIFIIXGPL^ 
YAASIFIYARPKALSAFDTNKLVSVLYAVTWLLNPB^ 
KKASRNV (SEQ ID NO: 423). 



ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCT 
CCTGCGCCACTACAGGTACTATC^ 

TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 

TTTTTTCTAGCTAATATGTCCTrTCTGGAGATCT 

GCTTGCTGGCTITGTTGGATCCAAACAGGA^ 

ATGACACAGCTCTACTTTTTC^ 

GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACT 

GGCTGTGTGTGCAGATGGCTGCTGGCTCTrGGGCTGGAGGTTTTGGCATCT 

AGTTTTTCTTATTTCTGGCCTCTCIT 

ATGTCTCTCCATTGCTCAACCTCT^ 

ATCCTGGCCATTTTTATTCTTCTAGGGCCACTCT 

TACTGGTGCTGTGATGCACATAT^ 

GCCTCTCATCTCACTGTTGTGATAATOT 



-178- 



WO 01/068805 



PCT/US01/07771 



AAAGGCACTCTCAGCTTTTGACACCAACAAGTTGGTCT 

CCATTGCTCAATCCCATCATTTACTGCCTGCGCAATCAAGAGGTCAAGAGAGCCCT 

GTACTCTGCACCTGTACCAGCACCAGGATCCT 

G (SEQ ID NO: 424). 

5 

AOLFR227 sequences: 
IVffiPQNTSTVTNFQlXGFQ]^ 
LSFLEVWYTSTTVTLLIAN^ 
LRYPI^VtHRGLCARLVWSWCT^ 
1 0 YITEVTIFn.SIAVLCICFFL^^ 
CPSPfflJJ>EINKnSWY™ 

LY (SEQ ID NO: 425). 

ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTTCAGCT 
1 5 TTGAATGGCAGGCCCTGCTCTrTGTCATTTTCCTGCTC^ 

AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 

TCCTCCAGCATCTCTCCT^ 

GCCAACCTGCTGTCCTGGK3GCCAAGCCATCTCCITCTCT 

TCTTCGTATTCCTCGGCGCC^^ 
20 CTGGCCATCTGCAGCCCACTCCGCTACCCCITrCTCATGCATCGTGGGCT^ 

GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCTTTCTGCATTCCATGATGATTTCC 

AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCTTCTGCGA 

TGCAGCTCTCCTGTTCCAGAGTTTATATCAC 

GTGCTGTGCATTTGTTTTTTTCTGACACTGGGGCCCT^ 
25 GAGAATCCCTTCCACCTCT^ 

GTTGTCACTCTCTACTACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCTGTT 

GCCTGAAATCAACAAGATCATTTCTGTCITCTACACTGTGGTCACACCA 

GTTATCTACAGCTTGAGGAACAAAGACTTC 

AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGTTCCTTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYWQIPFQLYfflSFVTPTELW 

mJHTOSIUJHTPMYFLLSQL^^ 

FFLLGLMSQ3RWAICNPLHYPDLMSRKICWLIVAAAWLGGSIDGF 
35 HFFCEWALLKI^CTDTSAYETAMYVCCIMMLLIPFSVI 
CSSHMVWSLFYGAAMYTYVIPHSYHTPEQD 
WGRCVSSGKYTTF (SEQ ID NO: 427). 

ATGTTTTATGTAAATCAGATACCTTTCCAACTT^ 
40 GKJTATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGT^ 
ACGCCCGTTTCCCCTGGCTTC^^ 

CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTGCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCT 
GKjTCGACCAGGTGATGAGCCAGAGAGCCATTTCCirTGCTGGATGCACT 
45 CTCTACTTGACCTTAGCAGGGGCTGAGTTCTrCCT 

CGTAGCCATCTGCAACCCTCTGCACTATCCTGACCTCATGAGCCGCAAGATCTGCT 

ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTrGCTCACCCCCGTC^ 

TGCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTTCTTCT 

CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 
50 TGATGCTCCTCATCCCTTTCTCTGTGATCT 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 

GTGGTTGTCAGCCTCTTCT^^ 

CACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTCACTCCCATGCT 
CCACTCATTTACAGCCTTAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 
55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 
MGMEGLLQNSTNFVLTGLITHPA 
QLSDVnmYIOTVPKML^^ 
LRYPLIJVtNRRVCIJFM^ 
5 LYETLMYACCVXMLLIPLSVISVS^^^ 

TNVI^HSYHTPEKDKWSAFYTILTPMLNPLIYS 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCTTCTCCAGAACTCCACTAACITCGTCCTCACAGGCCT 
1 0 ATCCTGCCTTCCCCGGGCITCTCTITGCAATAGTCT 
GCCAACnTGGTCATGATTCTGCTCATCCACA 

CTTGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACT 
TCCAGGACCTCCTGTCCAAGGACAAGACCATTTC^ 
CCTCTACCTGACCCTGATTGGAGGGGAATT 
1 5 TATGTGGCTGTGTGCAACCCTCTACGGTACCCTCT 

CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACT 
ATGAGTTTCCCCTTCTGTAGATCCCGAGAGAT^ 
GCTGAAGTTGTCITGCACAGAC^CXjTCACTCT 
CTGATGCTGCITATCCCTCTATCTGTCATCTCTGTCT 
20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCITTGCTACGTG 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCC1TCTACACCAACGTGCT 
ACACTCCAGAGAAAGATAAAGTGGTGTCTGCCTTCTACACCATCCTCACCCCCATG 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACT 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 
NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILLGLSKSQNLQILFFIXjFSVVWG 
SCT)MIIASFATPKMITO^ 
LHYMTMSPRX^TGLLIiSSYAVGFVHSSSQMAF 
LQLLVIADSGIXSLVCFLLLLVSYGVIIFSVRYRAASRSSK^ 
PFSRYSVDKIIilVFYTIFrPLLOT^ (SEQ ID NO: 431). 

ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTGTTGGGAC 

AAAATCTTCAGATTTTATTCTTCnTGGGATTCT 

AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCT^ 

GCTTAGGAACCTCTCCTGCATTGATATG^ 

TAGATTTCCTCCGAGAAC^^ 

TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
T ACTG TTATCCTCCTATGCAGTTGGATTTC 
ACrTrGCCCTTCTGTGGTCCCAATGTTATAGACAGC^^ 

TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTG 

CTGTCACTGGTCTGCTTCCTCCT 

GTACCGTGCTGCTAGTCGATCCT^ 

TGACTCTGTTCTTTGCTCCGTGTGTCTTTATCTACGTCT^ 

GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCT 

ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 



AOLFR232 sequences: 

MDNITWMASHTGWSDFimGL^^ 
VIFVVFLMAI^GNAVLIIXffiC 

APECGMQMFFYVTIAGSEFFLIATMAYDRYVAICHPIilY^ 
GFTFTPITMTFPFRGSREIHHFFCEVPAVLN^ 
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TmGMNSAEGRKKAFATC^ 

LIYSLRNKDVMGALKKMLTVEPAFQKAME (SEQ ID NO: 433). 

ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTCGGATTTCATCCTGATGGGAC 
5 TCTTCAGACAATCCAAACATCCAATGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTTCATCCTGTTGKKjACT 

GTCATTTTTGTGGTTTTCCTGATGGCGTTGTCTGGAAATGCT 

CTGTGACGCCCACCTCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCTCTCATGG 
TGGCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGG 

1 0 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCTTCTACGTGACACTAGCAGGTTCAGAA 
TTTTTCCTrCTAGCCACCATGGCCTATGACCGCTACGTGGCCATCT^ 
CCCTGTCCTCATGAACCATAGGGTGTGTCTCTTCCTGTCATCAGGCTGCT 
CAGTGGATGGCTrCACATTCACTCCCATCACCATGACCTTCCCCTTCCGTGGATCCCGGGA 
GATTCATCATTTCTTCTGTGAAGTTCCTGCTGTATTGAATCTCTCCT 

15 TCTATGAGATTTTCATGTACTrGTGCTGTGTCCTCATGCTCCTGATCCCTGTGGT 

TCAAGCTCCTATTTACTCATCCTCCTCACCATCCACGGGATGAACTCAGCAGAGGGCC 
AAAAGGCCTTTGCCACCTGCTCCTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCC 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTG 
TCTTCTATACCATCCTCACTCCAGTGGTGAACCCTTTAATCTATAGTOT 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCTGCCm 
TAG (SEQ ED NO: 434). 

AOLFR233 sequences: 

MANITRMANHTGKLDFILMGLFRRSKHPALLSV^ 
25 FFISQLSLMDMAYISVTWKMLL^ 

WAICHPOIYPVLMNHRVCLFIASGCWFLGS 
I^CSDTSLYETLlvr^CVL^ 
GAAVYTYMLPSSYHTPEKDMMVSVF^ILTPVLOT 
(SEQ 3D NO: 435). * 

30 

ATGGCCAACATCACCAGGATGGCCAA.CCACACTGGAAAGTTGGATTTCATCCTCATGGGA 
TCTTCAGACGATCCAAACATCCAGCTCTACITAGTGTGGTCATCm 
GCGTTGTCTGGAAATGCTGTCCTGATCCTTCTGATACACTGTGACGCCCACCT 
CCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACATGGCGTACATTTCTGTCA 
3 5 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 
ATGCAGATGTTCCTCTATCTG^ 

CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 
GTCTGTCTTTTCCTGGCATCGGGCTGCTC 

TCCCATCACCATGAGCITCCCCTrCTGCAGATCCTGGGAGATTCATCAm 
40 TCCCTGCTGTAACGATCCTGTCCTGCTCAGACACCTCACTCTATGAGACCCTCATGTACCT 
TGCTGTGTCCTCATGCTCCTCATCCCTGTGACGATC^ 

CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCT^ 
CTCCCACCTGACTGTGGTCATCCTCTrCTATGGGGCTGCCGTCTACACCTACATGCT 
GCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTrCTATACCATCCTCACT 
45 GGTGCTGAACCCTTTAATCTATAGTCTTAGGAATAAGGATGTCATGGGGGCT 
ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO: 436). 



AOLFR234 sequences: 

MPNSTTVMEFLLMRFSDVWTLQILHSASFFMLYLVTL^ 
50 LSIIJ)ACYISVTWTSCrWSLLDSTTISKAGCVAQVFLVW 
HYPVWNSMCIQMTLASLLSGLVYAGMOT 
VMIWSALGVGGGCFIimSYIHIFSTVLGFPRGADRTK^ 

AIPAATQDLIIi>GFYSIMPPLFNP^ (SEQ ID NO: 437). 



55 ATGCCCAATTCAACCACCGTGATGGAATTTCTCCTCATGAGGTTTTCTGATGTGTGGACAC 
TACAGATTTTACATTCTGCATCCTTCTrrATGTTGTATTTGGTAACTCT 
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CTCATTGTGACCGTCACCACCTGTGACAGCAGC 
GAATCTGTCTATCTrGGATGCCTGCTACATTTCT 
CCCTACTGGACAGCACCACCATTC^ 
TTTTTTTGTATATGTGGAGC^ 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCT 

GGCCTCCCTACTCAGTGGTCTTGTCTATGCAGGCATGCACACTGGCAGCACACT 
CCCTTCTGTCGGTCCAACGTTATTCATC 
CrCITGCTCTGACACCITCAGCAATGAGGTCATGACT 
GGCGGCTGTTTCATCTTTATCATCAGGTC^ 
10 TCCAAGAGGAGCAGACAGAACAAAGGCCITITCCACCrGCATCCCT 
TCAGTCTTCCTCAGTTCATGCTCTTCTGTGTACCrCAGGCCACCrG^ 
CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCT 

CAGTCTTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATGAAGAGAATTT^ 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 

MDGVM)SSLQGFVLMGISDHPQLEMIFFIAILFSYLLTL^ 
SSLDlJUFATSSWQMLINLWGPGKm^ 
RYTAIMNPQLCmXAVIAC^GGLGNS^ 
20 NQAVLNGVCTFFTAWLSITV^^ 

LLPAKNSKQDQGmSLFYSLVTPMVNPL]YTLRN]V^ (SEQ ID NO: 

439). 

ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCTITGTTCTGATGGGCATATCAGACCATC 
25 CCCAGCTGGAGATGATCTTTTTTATAGCCATCCTCTTCTCCT 
AACTCAACCATCATCTTGCT^ 

CCTCAGCAACCrCTCCTCCTTGGACCTTGCTTTCGCTACTA 
TCAAT^TGKjGGACCAGGCAAGACCATCAGCTATGGTGGCTGCAT 
CTTCCTTTGGCTGGGGGCCACCGAGTGCATCCT^ 
30 GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCT 
TGGCTGTGATTGCCTGCCTGGGTGGCTTGGGCAACT 

GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGC^ 
TTCTTCACTGCAGTCCCACTAAGCATCATCGTC 
35 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 
GCTGGTGGTGTTCCTCrTCrATGGCTCAGCCAGCTATGGGTATCT 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGT^ 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCT 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTATfSINVSFVAKGMTSR^ 
LFLLIYSITVAGNLLILLWGSDSHIiS^ 
FEGCAVQLYCFHFLASTECFLYTVMAYDRY1JUCQPLHYP 
45 AAIHTSLTFRLLYCGPCHIAYFF^ 

AVLRmTAQGRQRAFSPCTAQLTGVLLYYWPVCIYLQPRSSEAGAGAPAVFYT^^ 
TLRNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTC^GGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTT^ 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACCGCTAAAGATTCT 
CTTCCTCCTCTTCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCT 
CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCACTTCCTGG^ 
CTGGATGCCTGTTTGTCTACAGTGAC^GTGCCCAAGGTCATGGCAGGCCT 
55 ATGGGAAGGTGATCTCCTTTGAGGGCTGTC 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 

TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTTCCGCCTGCT 

GTGGGCCTTGKXACATTGCCTACTT 

AGAcGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCTCATCCTGATCGTTATTTCCTAC^^ 

GCCCAGGGCCGGCAGCGGGCCTTCTCCCCCTGCACTGCCCAGCTCACTGGGGTGCTCCTGT 
ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 
CCCTGCTGTCTTCTACACAATCGTAACTCCAATGCTCAACCCATO 

ACAAGGAGGTGAAGCATGCTCTGCAAAGG(mTrGTGCAGCAGCTTCCGAGAGTCrACAG 
1 0 CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 

MDQRNYmVKEFITLGITQSRELSQVLFTFlJ 
RNIi>ILDICFSSITAPKVIJDL^ 
1 5 HYMTMSRGRCTGL^ 

I^LLMISNNGLVSWFVFFFLLISYTVUMMLRSOT 

RPFTALPTDTAISXHTCH^ (SEQ ID NO: 

443). 

20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCTTCCTGGGAATTACTCAGTCCC 
GAGAACTGAGCCAGGTCTTATTTACCT 
AAACTTCCTCATCATGGTTACAGTTACCTGTC 
TGCTCCGCAACCTGTCTATTC^ 

ATAGATCTTCTATCAGAGACAAAAACCATCTCCTrCAGTGGCTGTC 
25 TCTTCCACCTTCTGGGGGGAGCAGACGTTTTTTCTCTCTCTGTGATG^ 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 

TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACTCCATAGCGCAGATT^ 

CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACITrCTACT 

TCAAACTTGCCTGCACTGACACC^ 
30 AGTCAGTTGGTTTGTATTCTTCTTTCTCCTCATATCT 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 

TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTrCACTG^ 

ACAGACACTGCCATCTCTGTCACCTTCACTGTCATCTCCCCI^ 

CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 
35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFTRVTEFILTGVSSCPELQIPLFLWLVLYVLTN^ 
AIINLGNSTVIAPKMLMNFLVKXKTTSFraCATQLGGFLFF 
40 LLYNfi^SIttlLCLL^^ 

TIWISAATNLFFSMITVL^^ 

QTNHSLDTDKMASWYTLVIPMLNPL^ (SEQ ID NO: 

445). 

45 ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGT 

CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTCCTAGTGCTCTATGTGCTGACC 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCT 

TCCTGAGACATCTAGCTATCATCAATCTTGGCAACTCTACTGTCATTGCCCCTAAAATGCTG 
ATGAACITITrAGTAAAGAAGAAAACTACCTCATTC^^ 
50 GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCTATGACCGCTA 
TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGCGGCTCTGCCT 
TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCAC 
TCTGTGTCTTATTGCTCTTCTAATATAATCAATCATTm 
AGCATTATCTTGCTCTGATACTTACATACCAGAAACAATAGTCm 

55 AATTTGTTTTTTTCCA^ 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCTTTTCCACCTGCGCTTCGCATATGATA 
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GCAGTCACGGTTTTCTATGGGACAATC 

CACTGGATACTGATAAGATGGCTrCTGTGTTTTACACATTGGTGA 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTT 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVLHGLCTSRHLQNFFFIFFFGVY^ 
NLAFLDMWIAi>FATPKMIRDF^ 

KPLHYMTLMSWQTCIRLVIJ^WWGFVHSISQVAFT^^ 
1 0 DTYVLGIIMISDSGIJ^LSCTLL^ 

YVRPFSRFSVDKLLSVFYTICT (SEQ ED NO: 447). 

ATGGACCCACAGAACTATTCCTTGGTGTCAGAATTTGTGTTGCATGGACT 
GACATCITCAAAATTTTTTCTTTATA'I 
1 5 AACCTTCTCATTTTGGTCACTGTAATTTCT 

CCTGCTGGGGAACCTAGCTTTCCTGGACATGTGGCT 

ATCAGGGATTTCCITAGTGATCAAAAACTCATCTCCTIT 

TCTTCTETGCACTTTACTGGTGGGGCT 

ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGTTGGCAGACT 
20 AGGCTGGTGCTGGCITCATGGGTCGTTGGATTTGTGCACTCCATC^ 
CTGTAAATTTGCCTTACTGTGGCCCCAATGAGGTAGACAGCTTC^ 
GTGATCAAACITGCCTGCATGGACACCTATGTCTTGGKjTATAATTAT^ 
GGTTGCTTTCCITGAGCTGTTTTCTGCT 

ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCT^ 
25 TGGTAGTGACGCTGTTCTTTGGCCCnTC 

TCTGTGGACAAGCTGCTGTCTGTGTTTTATA 

CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 

30 AOLFR240 sequences: 

MAGENHTTLPEFLIiGFSDLKA^ 

Ql^VVELFYTTDrWRTIjWLGSPHPQAISFQGCAAQM^ 
QPLRYSTIXSPRACIAMVGSSWLTGOT^ 
SEISVMTATIVFIMIPFSLIVTSY 
35 AGSSVTTDRVLSIJmVITPMLNPn^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCTCCTTCTGG 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCTACCTGGTCACCTTGCT 
TAACTCCCTGATCATCCTCCTCACAC^ 
40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCITCT 

GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTC 

GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCTrGAGCCCACGGGCCT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 
45 ATCTTCTCTCTACCTTTTCGCAGCCACCCGATCATCCCGCAC 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCITCATTATGATCCCC^ 

CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCrGCTCCTCCCA 
TCTGCTCGTGGTCTCTCT^ 
50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTCTTCT 

CAACCCCATCATCTACACCCITCGGAAC^ - 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 
55 MPQILIFTYLNMFYFFPPLQILAENLTMVTEFLLLGFSS 
VIHIJDKSLHTPMYFFLGILSTSETFYT^ 
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LGVMGYDRYAAICHPLIT^TLMSWQVCGKLAAACAIGGFLAS 
WCDISAVILIACrOTDVNEFW^ 
HLSVVIVHYGCASFIYniinrANWSNKD^ 
KKGSLKLYN (SEQ ID NO: 451). 

5 

ATGCCCCAAATTCTTATATTCACATACCTGAATATC 
CHTGGCAGAAAACCHXIJACCATGGTCACCGAATTCCT 
GAAATTCAGCTGGCCCTCTTTGTAGTTTTTCT^ 

TGTCACCATTATCAGTGTCATCCACCTGGATAAAAGCCTCCACACACCAATGTACTTCTTCC 
1 0 TTGGCATTCTCTCAACATCTGAGACCITCT^ 

AATCTACTTTCTGTGGCCAGGACAATCTCCTTC 

CCITGGTTTTGCCATTACCAACTC^ ' 
CCATTTGTCACCCTCTGCATTACCCCACT^ 
AGCTGCCTGTGCAATTGGTGGCTTCCT^^ 
1 5 TCCCTTTTTGTAGCGCCAACAAAGTCAATCA 

CTGGKnTGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGGAGT^ 

TTGTGGTTCCCTTTCTGTTTATCTGTGTTTCTTATCTCTGCATTCT 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTC^ 

TTATTGTTCATTATGGCTGTGCTTCCTrCATCTACCTGAGGCCTACAGCAAACTATGT 
20 AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACTCCATTACTAAACCCCATG 
GTTTATAGCCTCAGAAACAAGGATGTCCAACTTGCTATCAGAAAAGTGTTGGGCA^ 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 

AOLFR242 sequences: 

25 MNTTLFHPYSFLLLG]PGLESMHLW 

SIDPGLSTSTIPKMLGTFWFTKREISFEGCLTQMFFIHLCTGMESA^ 
TLVLTNKWSVMALAIFLR^^ 

LCAJSILVFDIIAIVISWQILCAWLLSSHDARLKAFSTCGSHVC 
NIPHFIHILLANFYVWPALNSV^ (SEQ ID NO: 453). 

30 

ATGAATACCACTCTATTTCATCCTrACTCTTTCCTTCTTCTGGGA^ 
TATGCATCTCTGGGTTGGTTTTCCTTTCTTTGCTGTGTTCCTGACAGCT 
TCAGCATCCTTTTTGTGATTCAGACTGACAGTAGTCTCCATCATCCCATGTTCTAC^ 
GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTrGGCAC 
35 CTTCTGGTTTACCCTGAGAGAAATCTC^ 

ACCTGTGCACTGGKDATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 

CATCTGTGACCCTCnTrGCrACACGTTGGTGCTGACAAACAAGGTGGTGTCAGTTAT 

CTGGCCATCTTTCTGAGACCCTTAGTCTTTGTC 

TCCATTTTGTGGACACCAAATTATTCCTCATACTrATGGTGAGCACATGGGCATTGCCCGC 
40 CTGTCTTGTGCCAGCATCAGGGTTAACATCATCTATGGCrTATGTGCCATCrCTATCCT 
CTTTGACATCATAGCAATTGTCATTTCCTATGTACAGATCCTTTGTGCTGTATTTCT 
CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATGTGTGTGTCATGTT 
GACTTTCTATATGCCrGCATTT^ 

ACTTTATCCACATTCTrCTGGCTAATTTCTATGTAGTCATTCCACCTGCTCTCAA 
45 ATTTATGGTGTCAGAACCAAACAGATTAGAGCACAAGTGCTGAAAATGTTTT^ 
AA (SEQ ID NO: 454). 

AOLFR243 sequences: 

MEQVNKTVVREFVVLGFSSLARLQQLLFVIFLLLYLFTLGTO 
50 SCSEICVTTFVTVTKMLVDLLSQKKTISFLGCAIQMFSFLW 
YSVLMGHGVCMGIJVIAAACACGFrVSLVTTSLVFHLPF^ 
SQLVIFMLGWALVIPLLLILVSYIRnS 

TNYTSSQDTUSVSYTILTPIJFNPMiySLRNM (SEQ ID NO: 455). 

55 ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCT 



-185- 



WO 01/068805 



PCTYUS01/07771 



AATGCAATCATCATTTCCACCAT^ 
CCTTGCCATCCTTTCTTGCTCTGAGATC 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCITrCCT 
TTCCTCTTCTTTGGCTCCTCTCACrCOT 
5 GGCCATCTGTAACCCACTGCG 

ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCCCTGGTCACCACCT 
TCTGCCCITCCACT^^ 

AACTGGCATCTCAGCACTCCGGCTTCAGTCAGCTGGTCATATTCATGOT 
CTTGGTCATTCCTCTGCTACITATCCTAGTCTCCT 
1 0 AAATCCCTTCCTCCGTTGGAAGATACAAGACCT 
GTAACTGTTCACTACAGTTGTGCCTCITrCATCT 

AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTTACCC(^TTGTTCAATCCAATC 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456). 

15 

AOLFR244 sequences: 

MWQEYYFU^WIJJCVCXXTmSHW 
MGLFNRKETSGLIFAnSIIFFrALMANGVMI^ 
LVNYLLDQRTISFVGCTAQHFLYLTLVGAEFFLIXjIMAYDRYV 
20 IAGSWFGGSLDGFLLTPITMSFPFCNSREI^ 

IPFSWIASYARILTTVQCMSSVEGRKXAFATCSSHMTW 

DKVLSVFYTILTPMLNPLIYSLRNK^ (SEQ ID NO: 457). 



ATGTGGCAAGAATACTATTTTTTAAATGTTTTCT 
25 AATTAATTCACATGTTGTTATTTTA 

TACCXTATATCGGCACAACTG^^^ 

CACTTTCATGGGGCTGTTCAACAGAAAGGA 

ATCATCITCITCACCGCACTGATGGCCAATGGGGTTATGATCT 

TGCGCCTTCATACACCCAT^^ 
30 ATTTCCACTATTGTGCCTAAGATGCTGGTTAATTACCTGCT 

TGTGGGGTGCACAGCTCAACACTTCCTCTACCTTACCCITGTGGGAGCT 

CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCT 

TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGT^ 

TGG(^CCTCCTAACCCCC^^ 
35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAG 

GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTC 

CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTGTGGTGTCCTTG^ 
ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTCCT 
40 ACACCATTCTCACACCCATGCT^ 

TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). . 



AOLFR245 sequences: 

45 MDUCNGSL\nTEFILLGFFGRWELQIFFFVTFSLIYGATVMGN^ 
LSFIiDMCLSTATTPKMDDIXTDHKTISVWG 
LHYRTIMSHKLLKGFAII^WnGFLHSISQIVLTMNLPFCG 
IJVIADSGLI^FTCFILLLVSYIV^^ 

ASNKTIAVFYTVITPLLNPSIYTLRNKKM (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGACCGAGTTTATTTTACT 
GGGAACTTCAAATTTTCnTCTTT 

AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCTTCATTCTCCCT^ 
CCTTGGAAATCTCTCITrTTTGGACATGTGTCTCT 
55 TAGATTTGCTCACTGACCACAAGACCATCTCTGTGTGGGGCTGCGTGACCCAGATGT^ 
CATGCACTTCirrGGGGGTGCTGAGATGACTCTTCT 
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GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 
TTTGCGATACTTTCATGGATAA 

GAACTTGCCTITCTGTGGCCACAATGTCATAAACAACATATTTT 
TCAAGCTTGCTTGCATTGAAACATACACCCTGGAATTATT^ 
5 GCTCTCTTTCACCTGTITCATCCTCTTGCT^ 

AAAAAAATCATCACATGGGCTCTCCAAGGCGCTC^ 

GTCACTGTGTTCTTTGGACCTITGTATTTTTATCT 

CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCC^ 

CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
1 0 CTGCACAGAATTTCTAG (SEQ ID NO: 460). 



AOLFR246 sequences: 
MSPENQSSVSEFIIXGIJPIRra^ 

IALTDISFS S VTWKMLMDMRTC SFLITSMAYDRYVAICHPL 
1 5 HYTVIMREELCVFLVAVSWII^CASSLSHTLLLTRLSFCAANTO 
LVMFTVGVVVITI^FMCILVSYGYlGAmRWSTKGim 

PWSSSmKDVWALMYTVVTPMLNPF^ (SEQ ID NO: 

461). 

20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTTCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCTGTGTTCTTCACCCTGTTCCTGGGCATGTACCTGACCACGGTGCT 
GAACCTGCTCATCATGCTGCTCATCCAGCTGGACT 
TCCTCAGCCACTTGGCTCTCACTGACATCT^ 

ATGGACATGCGGACTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 

25 TTTTTATAtTTTTTACTGACCT 

GTTGCCATATGTCACCCTCTCCACT^ 
AGTGGCTGTATCTTGGATTCTGTCITGTGCCAGCTCCCTCT 
GGCTGTCITrCTGTGCTGCGAACACCATCCCCCATGTCTTCTGTGACCCT 
AAGCTGTCCTGCTCAGATATCTTCCTCAATGAGCTGGTCATGTTCACAGTAGGGGTGGTGG 

30 TCATTACCCTGCCATTCATGTGTATCCTGGTATCATATGGCTACATTGGGGCCACCATCCTG 
AGGGTCCCTTCAACCAAAGGGATCCACAAAGCATTGTGCACATGTGGCrCCCATCrCTCTG 
TGGTGTCTCTCTATTATGGGTCAATATTTGGCCAGTACCTTTTCCCGACT 
ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTATCTACAGCCTTAGGAACAGGGACATGA^ 

35 CAACATTTTTCTCCTTGGTGACATCTGACTT^ (SEQ ID NO: 462). 



AOLFR247 sequences: 

MGQHNLTVLTEFILMELTRRPELQIPLFGWLVIYUTWGN^ 
ASVDLGNSTVICPKVIAOTWDRNTI^ 
40 YYVMSQRLCHVLVGIQYLYSTFQAIMFTK^ 
LLSILFSVFNLISSFLIVLVSYMLIL^ 

PNSTHFFDTDKMASVFYTLVIPMLNPL^ (SEQ ID NO: 463). 



ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 
45 CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCTCGTCATCTACCT 
AACCTAACTATGATCATTTTGACCAAACT^ 
TATCAGACATTTGGCTTCTGTTGATCTT 

CAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCT 
TTCCTTATGTTCATTATCAGTGAATTTTTCATCCTGTCAGCCATGG 
50 GGCCATTTGTAACCCTCTGCTCTATTATGCT 
TGGGCATTCAATATCTCTACAGCACATTC 

TTGACCTTCTGTGGCTCTAATGTCATCAGTCATTTTTACTGTGATGATGT^ 
TATGCITTGCTCAAATGCACAGGAAATAGAATTC 
TGATCTCCTCCTTTCTGATAGTCTTAGTGTCCTACATGTTGATTT^ 
55 ATGCATTCTGCAGAGGGCAGGAAAAAGGCTTTCTCCACATGTGGTTCC 

TGGTTGTGTTCTATGGGTCTCTACTCTrCATGTACATGCAGCCCAATTCCACTCACTT 
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GATACTGATAAAATGGCTTCT^ 

TTACAGCTTAAGAAACGAAGAGGTGAAAAATGCCnrrCTATAAGCT 
(SEQIDNO:464). 

5 AOLFR248 sequences: 

MPCMPCALPTGGLI^HPQHTMMEIANVSSPEVFVI^ 
DLVSHTDVHIJOT^ 
ATEC\a,IATMSYDRYAMCRPLHYTVIM 
NNCIDHFFCEMPLIMQI^CVDTSL^ 
1 0 RKAFOTCSSHVAWSLFYGSDIMYLQPAKSTSHEQGKFIAL 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 

ATGCCCTGTATGCCCTGTGCTCITCCCAC 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTC 
1 5 CCCTCACTAGAAACTGTCCTCTrCATAGTTGTCT 
CAATGGCATCATCATTCTGGTCTCCCAT^^ 

TTCTTGCCAACCTCCCCTTCCTGGACATGAGCTTCACCACGAGCATTGTCCCACAGCTCCTG 
GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAG^ 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTAT^^ 
20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGTCATTAT 
GCTAGCTTTGGCCTCCTGGCT^ 

ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCAC^ 

TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAG^ 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCT 
25 TGTTGAAGATCAGGTCAGCAGAAGGGKTGGAGAAAGGCATTCAACACCTGTTCTTCCC^^ 
TGGCTGTGGTGTCTCTGTTT^^ 

CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCGCTG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGT^ 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 
MKSQIEKSDLKYRAILLQKVTRMFL^ 
QHVUWLLL1YVTSLIGMG 
NLITFRGCVIQFLVYATFAT^ 
35 NASVHTGI^SLSFCKSNKINHFFC^ 

VTlIiCMSSTAGRKKSFSTCASHLTAVTIF^ 
PLIYSLRNKEGK (SEQ ID NO: 467). 

ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATATAGAGCCATTTTA 
40 ACAAGGATGTTCCTGCTTTTCTGGGTCCTTCTCTrGGTCCTTrCT 
GGGTCGAGGAAACAGCACTGAAGTGACTGAATTC^^ 
GAATTTCAGCATGTCCTTTTC^^ 

TATTGGAATGATCTTACTCATCAAGACCGATTCCAGACTTCAAACACCCATGTACTT^ 
CACAACATTTGGCTTTTGTTGATATCTGTTATACTTCT 

45 AGCTTCACAGAAGAAAATAATTTGATAACATTTC 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAAT^ 
TGCCATCTGTAAGCCCCTTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCC AACT CG 
TAGCTGGCTCATATATTATAGGCTCAATAAATGCCTCTGTACATACAGGTT^ 
CTGTCCTTCrGCAAGTCTAATAAAATCAATCACTTTTTCTGTGATGGTCT 

50 CCTTTCATGCTCCAACATTGACATCAACATCATTCT 
TGATGTTCACTGAGTTGGTCATCATCT^ 

ATGTCTTCrACTGCTGGGAGGAAAAAATCCTTCTCCACATGTGCCTCCCA 
TAACCATTTTCTATGGGACACTCTCTTACATGTACTTACAGCCTCAGTCTAATAA 
GAGAATATGAAAGTAGCCTCTATATTT^^^ 
55 CTATAGCTTGAGAAATAAGGAAGGAAAATAA (SEQ ID NO: 468). 
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AOLFR250 sequences: 
MENQSSISEFFLRGISAPPEQQQSLFG^ 
DMGLTSSTVTKMLVNIQTRHHTISYTGCLTQMYFF^ 
STVMRPQVCALMLALCWVLTNIVALTO 
5 MMVFV^GGTVLIWFLCWTSYIEnVP CVFYGTLFSAYLC 
PPSIASEEKDIAAAAMYTWTPMLNPFIYSLRNK^ (SEQ ID NO: 469). 

ATGGAAAACCAATCCAGCATTTCT 
AACAGCAGTCCCTCTTCGGAATTTTC 
1 0 CTCATCATCCTGGCCATTGGCTCTGACCTGC^ 

CAACCTGTCTTTTGTTGACATGGGTTTAACGTCCTCCACAGTTACCAA 
ATACAGACTCGGCATCACACCATCTCCT^ 

GATGTTTGGTGATCTAGACAGCTTCTTCCTGGCTGCCATGGCGTATGACCGCTATGTGGCC 
ATTTGCCACCCCCTCTGCTACTCCACAGTCATGAGGCCCCAAGTCTGTGCCCTAATGCI^ 
1 5 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACTCACACGTTCCT 

CCTrCTGTGTGACTGGGGAAATTGCTCACTTTTTCTGTGACATCACTCCT 

TCATGTTCTGACACCCACATC^ 

TCGTCCCCTTITTATGCATTGTC 

CGAACCCGTGGTGGGGTGGGCAAGGCCTTTTCCACCTGCAGTTCCCACCT 
20 GTGTGTTCTATGGGACCCTCTTCAGTGCCTAC 

AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCTTTATCT 
ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTrCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 AOLFR251 sequences: 

MEGNKTWITDnXPRFQVGPALEELLCGLFSAFYTLTLLGNGVIFG 

IVDISYASNYWKMLTNL 

NILMSWRVCTVIAVASWWSFLLALWLV^ 

VIFAACVFILVGPLCLVLVSYLRIIAAILRIQSGEGRRK^ 
30 SRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGAD^RAI^^ (SEQ ID NO: 471). 

ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 
GCACTGGAGATTCTCCTCTGTGGACTTTTCTCTGCCTTCTAT^ 
TGGGGTCATCTTTGGGATTATC^ 
35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTTCCAACTATGTC^ 

AATCTTATGAACCAGGAAAGCACCATCTCCTTTTTTCCATGCATAATGCAGACAT^ 
ATTTGGCTTTTGCTCACGTAGAGTGTCT 

GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCT 
CTGTGGCTTCCTGGGTGTTCAGCTTCCTCCT 
40 CTGCCCTTCTGCGGGCCT^ 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTC^^ 

GTGGGGCCACTCTGCCTGGTGCTC^ 

TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCT 

GGGACTCnTCTTTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCT 
45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAG 

TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequences: 

50 MRIANQTLGGDFFIXGIFSQISH^ 

IDLTYISVTWKMLVNQLAKDKTISVLGCGTQMYFYLQLGGAE^ 

YSVLMSHRVCLLLASGCWFVGSVDGFMLTPI^ 

KIFMYLCCVMLLIPV^^ 

PSSYQTPEKDMMSSFFYTILTPVLNPIIYSFRNIQ)VTR^^ (SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGTGCT 

TCTCACA.CCCTGGCCGCCTCTGCTrGCTTATCTTCAGTATATT^ 

AATATTACATTGATACTTCTGATCCACATTGACTCCTCTCT 

TATAAAC<^GCTCTCACTCATAGACTTGACATATATTTCTGTCACTG 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 

TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTrCT 

ATGTGGCTATCTGCCATCCTCTCCGTTACTCT 

CTGGCATCAGGCTGCTGGTTTGTGGGCTC^ 

TGAGCITCCCCITCTGCAGATCCCATGAGATTCAGCACT^ 
1 0 TTGAAGCTCTCTTGCTCAGACACCTCACTTTACAAGATT^ 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCTTACTACTATATCATCCT 

ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTC 

AGTGGTCAGCCTCTTCTATGGAGCTGCTATTTACAACTACATGCTC^ 

ACTCCTGAGAAAGATATGATGTCATCCTTTT^ 
1 5 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTTTGAAAAAAATGCTGAGCGT 

GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTO^ 
20 ILUHSEPRLHTPMYFnSQLALMDLMYLCVTW 
AEVFLLAAMAYDRYAAVCRPIJrre^ 
RKILSFFCETPALIiCLSCSDVSLYKMLTYLCCIIM 
LATCSSHMIIVLLLFGASFYTYML^ 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACITrTTTTTCCTCAGGGGGAAACT 

CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCITTG 
TGCTGCCCTCCTCTACACCGTGACOT^ 
TCCTCATCCTCCTCATCCACT^ 
30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTG 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCT 

GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCTGCT 

GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGA 

CAGCCTOCTGGGTTTTGGGAATG^ 
35 CCCCTTTTGCCAGTCTAGGAAAATCCT^ 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATCCT 

CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 

GAATTCTGCCGCCGGCCGCAGGAAGGCCTTGGCCACCTGCTCCTCCCACATG 

CTGCTGCTCTTCGGTGCITCCTTCTACACCT 
40 GCAGGACATGATGGTGTCTGCCTITrACACCATCTrCACTCCTGTGCT 

ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 

ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 

45 MTNTSSSDFTLLGLLVNSE 

MDTLFICTTVPKLLADMVSKE 

VLMNRKKCLLLAAGAWFGGSLDGFL^^ 

LMYICCVLMLLIPISnSTSYSLILLTIHRMPSAEGREXAFr^ 

FHTPEQDKWSAFYTIVTPMLNPLIYSLR^^ (SEQ ID NO: 

50 477). 



ATGACGAACACATCATCCTCTGACrTCACCCTCCTGGGGCTTCTGGTC 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTTCITGGGGGCCGTG 
CATGATATTCITGATTCAGGTGGACTCTCGCCrCCACACCCCCATGTACT^ 
55 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCCAAAACTCCTGGCAGACAT 
GGTTTCTAAAGAGAAGATCATTTCCTTTGTGGCCTGTGGCATCCAGATCT^ 
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ACCATGATTGGTTCTGAGTTCTTCCTCCTGGGCCTCATGGCCTATGACT 
CTGTAACCCTXTOAGATACCCAG 

GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACTCCCATC 
CITACTGTGGCrCCCGAAGTATCAACCATTTTTTCT^ 
5 GGCCTGTGCAGACACGTCCTTGTATGAAACTCTGATGTACATCTGCT 
CTCATCCCCATCTCTATCA 

GCCCTCTGCTGAAGGTCGCAAAAAGGCCTTCACCACT 
AGK^ATCITCTATGGGGCTGCCTTCTACACATACGTGCTGCCCCAG 

AGCAGGACAAAGTAGTGTCAGCCTTCTATACCATTGTCACGCCCATGCTTAATCCTCTCAT 
1 0 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTTAAAAAGGTATTT 
TCTGCTCAGAAAGTAGCAACAAGTGATGCTTAG (SEQ ID NO: 478). 



AOLFR255 sequences: 

MEQSNYSVYADFILLGLFSNARFPWLLFALILLWLTSIASNV^ 
1 5 litDILYISTIWKMLVDQVMSQ 

YPVLMSRKICWLIVAAAWLGGSIDGFLLTPVTMQF^ 
ETAMYVCCIMMLLIPFSVISGSYTRILITVYRM 

YVIPHSYHTPEQDKAVSAFYm^^ (SEQ 
ID NO: 479). 

20 

ATGGAGCAGAGCAATTATTCCGTGTATGCC^^ 
CCCGTTTCCCCTGGCTTCTCTTTGCCCTCATTCT^ 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAA 
25 GTCGACCAGGTGATGAGCCAGAGAGCCATITCCTTTGCTGGATGCACTGCCCAACAOT 
TCTACTTGACCTrAGCAGGGGCTGAGTTCT 
GTAGCCATCTGCAACCCTCTGCACTATCCTGTCCT 

TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCAT 

GCAGTTCCCCTTCTGTGCCTCTC^ 
30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCT 
GATGCTCCTCATCCCnTTTCTCTGTCATCTCGGGCT 

ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCAC 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCCT^ 
35 CACTCATTTACAGCCTTAGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPALAILLCG^ 
40 AIIDMSYASNNVPKMIANIMNQKSTISFVPCIM 
QYTVIMSWRVCTEASTC^ 

VVLYAGSAFTV^GPLCLELVSNLHILSRHLEDPVMGRAADR^ 

YMAPKSRHPEEQQKVI^LF^ (SEQ ID NO: 

481). 

45 

ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 

GCACTGGCGATTCTCCTCTGTGGACTCTTCTCT 

TGGGGTCATCTTTGGGATTAT^ 

TCTCACACCTGGCCATCATTGACATGTCCTATGCTTCCAACAATGTTCCCAAGATGTTGGC 
50 AAACCTAATGAACCAGAAAAGCACCATCTCCTTTGT^ 
TATTTGGCrTTTGCTGTTACAGAGTGCCTGATm 

GGCCATCTGCCACCCTTTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 
GCCTCAACATGCTGGATAATTAGCTTTCTCATGGCTCTGGTCCATATAA 

GCCGCCTTTTTGTGGCCCACAAA^ 
55 AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATATGCGGGTTCTGCGTTCAT 

CGTAGAGGGGCCGCTCTGCCTGGAGCTGGTCT^ 
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GAGGATCCAGTAATGGGGAGGGCCGCAG 

GCATGGTGGGACTCCTITrTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 
CCCTGAGGAGCAGCAGAAGGTCCTTTCCCTGTT^ 

CCCTTGATCTACAGCCTGAGGAACGC^GAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 

AOLFR257 sequences: 

MESNQTWITEVILLGFQVDPALEI^ 
AIVDMSYASSTWKMIANLVMHKXVISFA^ 
1 0 QYTLIMNWRVCnnLASTCWSFLIA^ 

QVVLFAGSAi^VGPLCLVLVSYlJnLVAIIJRIQ 

APKSSHSQERIUUI^IJ^Sn^ (SEQ ED NO: 483). 

ATGGAAAGCAATC^GACCTGGATCACAG 
1 5 GCTCTGGAGTTGTTCCTCTITGGGTTTTTCTTGCT 

TGGGATTATCCTGGGGCTCATCTACTTGGACTCTAGACTGCACACACCCATGT^^ 

CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCT 

CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTGCTCCTTGCAT^ 

TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATC 
20 TGGCAATCTGTCACCCCTTGCAATA 

GGCCTCAACTTGCTGGATATTTAGCTTTCTC 

GGCTGCCTTTTTGTGGCCCACAAAAGATCA^ 

AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGCG 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTC 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCG 
TGGTGGGGCTTTT(mTGGC^GCGCCATTGTCATGTACATGGCCCCCAA 
TCAAGAACGGAGGAAGATCCITrCCCTGTTTTACAGCCTI^ 
CTCATCTACAGCCITAGGAATGCAGAGGTGAAAGGG 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 

MGDNQSRVTEFILVGFQIiSVEMEVLLF^ 
AVIDIYYASSNLLmG^mVKEIKKTI 
HYTVMNWRVCTVI^ 
35 EIFWAGGVFVLVGPLSLMLISYMRILL^ 

LWDNSQRQKQQKILTU^SLFOT^ (SEQ ID NO: 

485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGT 

40 GAGATGGAAGTGCTCCTCTTCTGGATCTrCTCCCTGTTATATCT 

TGGCATGATCTTGGGGCTCATCTGTCTGGATCCCAGACTGCGCACCCCCATGTACTTCTTCC 
TGTCACACTTGGCCGTCATTGACATATACTATGCTrCCAGCAATTTGCT 
AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATCTCnTGC 
TATTTGACTTTTGCTGCTGCAGTGTGCATGATTTTGGTGGTGATGTCCT 

45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTC^ 

GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACTTCTTCGGTGAAATTCT 
AAACTGGCCTGTGCAGACA(XTGGATTAATGAAATTTTTGTCTrTGCT 
TCTTAGTCGGGCCCCTTTCCTrGATGCT^ 
50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTTTTCCACCTGCTCCTCCCACCTCTGTG 
TGGTTGGGCTTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGA 
ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCTTT^ 
CTCATCTACAGCCTGCGGAATGCTCAAGTG 
AAGAGGACCATGTGA (SEQ ID NO: 486). 

55 
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AOLFR24B sequences: 
MPSESTDTHFYPPFFLIXGIPGLDTLHIWISFPF 
LSMIDLGLSTSTOKMLGIFWFNLQEISFGGCLL^ 
LQYTMILTNKTISII^SVWGRNLVLVTPFVFLm 
5 HYGLMVISYIIVDVILIASSYVLILRAVFRLPSQ^ 

RFGQ3SIIPHYIHILLANLYVVWPALNPVIYGW (SEQ ID NO: 487) 

ATGCCTTCTATCAATGACACCCACTTCTATCCCCCCTTCnTCCT 
ACTGGACACTTTACATATCTGGATTTCTTTCCCAT^ 
1 0 TGGGGAATATGACCATTCTCTITGTGATCAA^ 

CTACITCCTGGCCATGTTGTCTATGATTGATCTGGGTCT 

TGCTAGGAATCTTCTGGTTCAACCTC 

GTTCnTTATTCACATGTTTACAGGCATGGAGACTGTTCT 

GCTTTGTTGCCATCTGCAACCCTCTCCAGTACACCATGATCCTCACCAATAAAACCATCAG 
1 5 TATCCTAGCTTCTGTGGTTC 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCTCACACATACTGTGAGCACAGG 

TCTGGCCGGGTTGGCCTGTGCACCCATT^ 

TCITATATTATTGTGGATGTGATCTrAATTGCCTCTTCCT 

TTTTCGCCTTCCCTC^ 
20 GTGTTATGCTGTGCTTTTACACACCA^ 

AACATTCCCCACTATATCCATATTCITITGGCTAACCT 

TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 



25 AOLFR33B sequences: 

MLHTNNTQFHPSTFLWGVPGLEDVHVWIGFPFFAVY^ 

AMIAGTOLGLSTATIPOILGIFWF 

LRYSMILTNKVIAILGIVIIVRT^ 

GLIAFSVGYIDISVIGFSWQILRAWHLPAWDARL^ 
30 GHNIPHYIHILl^NLYVVFPPALNSVr^ 

(SEQ ID NO: 489) 

ATGCTTCATACCAACAATACACAG^ 

GK3CTGGAAGATGTGCATGTATGGATTGGCTTCCCCTTCTTTGCGGTG^ 
35 TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCATG 
TTTTACTTCCTAGCCATGTTGGCCGGCACTGATCTGGGCTTGTCTACAGCAACCATCCC 
AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTGGTGC 
GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 
GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 
40 TAGCCATTCTGGGCATAGTCATCATTGTCAGGACITrGGTATT^ 

CTCACCCTGAGATTGCCTTTCTGTGGTGTCCGGATTATCCCTCATACCT 
GGGCTTGGCAAAGTTAGCTTGTGCCAGTATTAATGTTATATATGGATTGATTGCCT^ 
GTGGGATACATTGACATTTCTGTGATTGGATTTTCCTATGTCCAGATCCTCCGAGCT 
CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTCAGCACATGTGGCTCTCA^ 
45 GTTATGTTGGCTTTCTACCTGCCAGCCCTCITITCC^ 

CATCCCTCATTACATCCACATTCTTCTGGCCAATCTGTATGTGGTTTTTCCCCCTGCT 
ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACTCA 
ACCCTAAAAGCTTITGGCATTTTGACCCCAAGAGGATCT^ 
ATAA (SEQ ID NO: 490) 

50 

AOLFR112B sequences: 
MK^TVLTEFILLGLTDWELQ 

LEISFTNIFIPRVLISITTGNKSISFAGCFTQYFFAMFLGATEF^ 
MSSRICIQLIFCSWLGGIMAIIPTrnMSQQDFCASNI^ 
55 VASVTLVVTLVLVILSYAFIIKTILKLPSAQQRTKAFSTCS 

DTFNKGVAIXITSVAPLLNPFIYTLRNQQVKQPFKDMV^ (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTGTTAACTGAGTTTATC 
TCCAGGTGGCAGTTTTCACCTTTCnTlTCCTrGCGTATT^ 
ACTATCCTCATCCTCACCTTGCTGGACTCCCACCITCAGA 
5 GAACITCTCCTTCTTGGAAATTT 

TCACAACAGGGAACAAGAGTATCAGCITrGCTGGCTGCTTCACT 
GTTCCTTGGGGCTACAGAGTTTTACCnTCTGGCTGCCATGTCCT 
ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCT 
TCTGCTCTTGGCTGGGTGGGCTAATGGCTATTATACCAACAATCACCCT 

10 GGACITrTGTGCATCCAACAGACTGAATCATTACITCTGT 

CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGTCTTTCT^ 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACT 
CTCCCCTCTGCCCAACAAAGGACAAAAGCCTTTTCCACATGT^ 
CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCT 

1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACTTCAGTTGCT 

TTACACCCTAACK5AACCAACAGGTAAAACAACCCTTCAAGGATATGGTC 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 
20 MEGKNQTAPSEFIILGFDHIJSnELQYLLFTI^ 
AIJDICYTTTm^QMMVHLI^EKra 
YSFIMNKALCSWIAASCWTCGFLN^ 
LALLSIGILISWTPFLCIILSYLYnSTILRIRSSEGR^ 

LEKDRLIS\nLYSVVTPMLNPVTYTLRNK^ (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCTTGGGG 

ATGAATTGCAGTATTTACTCTTCACCATCTrCTTTCTGA 

AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACAC^ 

CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTACT 
30 GTGCATCTTCTGTCAGAGAAGAAAATCATTrC 

CATTCATTTTCTTTGTTGGCTCAGAGTGTCTCCrCCT 

ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAA 

TAGCAGCCTCATGCTGGACATGTGGGTTTCT^ 

CCACCTGCCCTrCTGTGGTAACA^ 
35 TCATCTTGTCTTGTGGTGATACTTCCCTCAATGAACTGGCT^ 

ATAAGCTGGACTCCTTTCCTGTGCATCATCCTTTCCTAC 

GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCC1U11CCACCTGTGCCTCCCACCTGCTC 
ATTGTTATTCTCTATTATGGCAGTG 

TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 
40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 
MARKDMAHINCTQATEFILVGL 
45 YFFLSNIJ^VDFCTSSVITPKMLGNFLYKQNVIS 
VAICM'LLYMVVMTPGIQQLVAW 
TCSDTTU^QLWACAGIMFISSLLI^ 

TIJFMYLQPSSSHALDTDKNlASWYTVIIPMLNPLr^ (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTC 
GCCTCACAGACCATCAGGAGTTGAAGA 

TTCACAGTGGTAGGCAACTTGGGTTTGATCCTACTCATTAGAGCGGATACAAGTCT 
CACCAATGTACTTCITTCTTAGCAACCTAGC 
55 ACACCCAAAATGCnTGGGAATTTCTTGT 
CTACrCAACTGGGCTGCTTTCTC^ 
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(K^CTATGACCGATATGTGGCCATTTGTAACCCT 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCT 
ACCATCCTCACCTTCCGCCTCTCCTATTGCCACTCCAACATTGTCA^ 
TGACATGCCTCTCCTCAGGCTAACXrGCTCAGACA 
5 GCCTGTGCrGGTATCATGTTCATTTCCTCCCTTCTGATTGTC^ 

ATTTCTGCCATCCTGAGGATGCATTCAGCTGAGGGAAGACAGAAGGCTTTCT 
GCTCTCACATGCTGGCAGTCACCATATTCTAT 

AGCTCTAGCCATGCCCTGGACACAGACAAGATGGCCTCTGTCTTCTACACAGTC 
CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCTG 
1 0 AAATCATTATCAATAAAAACTAG (SEQ ID NO: 496) 



AOLFR171C sequences: 
MAEVNIIYVTWELKGITNRPELQAPCT 
AFVDLCYSSA]TPKMMVNFVV^^ 
1 5 HYSTLMSRRVCIQLVAVPYIYSFLV^ 

EILIFAFAGFDMISSSSIVLTSYIFIIAAILRIRSTQGQHKAISTCGS 

NHSLDTDKMASVFYTVVIPMLNPL^ (SEQ 
ID NO: 497) 

20 atggctgaagttaatatcatttatgtcactgtattcattctgaa^ 

cagagcttcaggccccgtgct1tggggtgtttttagttatctatct 

caatcttgggttgattactttaatcaagat^ 

tcctcagccacctggcct1tgttgacctttgttact 

gtgaattttgttgtggaacgcaacaccatc^ 
25 gttttctcaccttcatgatcactgagtgtttcct^ 

gtcgccatctgtagtcccctgcattattcaacactgatgtcaagaagagtctgcattcaac 

tggtggcagttccatatatatacagctrc 

cgtctgacttactgtggcccaaactraattaaccatttct 

agctctgtcctgctcagacacacacat^^ 
30 gatatgatctcttcctcttccattgtcctcacctcctacatcttta 

aggatccgctctactcaggggcaacacaaagccatttccacctgtggctcccatatggtga 

ctgtcactattttctatck^^ 

ttggacacagacaagatggcttctgtattttacacagtggtgatccccatgttaaaccccc 
taatctatagtctaaggaacaaagaagtgaaagatgcctcaaagaaagcct^ 
35 gttgtgaaaacttacagatattaacatttttaaaa^ 

498) 



AOLFR225B sequences: 

MKNRTMFGEFILLGLTNQPELQVMfflFLFLTYMLSIL 
40 LEISFTSIFIPRFLTSMTTGN^ 

MSSRVCIQLWCSWLGGFLAILPPIIL^ 
LIAVVTLMVTLVLVTLSYW 

GGAFNKGIAVLITSVTPLLNPFIYTIJ^QQVKQAFKDSV^ (SEQ ID NO: 499) 



45 ATGAAAAACAGAACCATGTTTGGTGAGTTTATTCT^ 

TCCAAGTGATGATATTCATCTTTCTGTTCCTCACCTACATGCTAAGTATCCTAGGAA^ 
ACTATTATCACCCTCACCTTACTAGACCCCCACCTCCAGACCCCCATGTATTTCTr 
GAATTTCTCCTTCTTAGAAATTTCCTTCACATCGATT^ 
TGACAACAGGAAATAAAGTTATCAGCTTTGCTGGCTGCCT 

50 ATTTCTTGGAGCTACCGAGTTTTACCTCCTGGCCTCCATGTCTTATGA 

TCTGCAAACCCTTGCATTACCTGACTATTATGAGCAGCAGAGTCTGCATACAACTAGTG^ 
CTGCTCCTGGTTGGGGGGATTCCTAGCAATCTTACCACCAATCATCCTGATGACCCAGGTA 
GATTTCTGTGTCTCCAACATTCTGAATCACTATTACTGTGACTATGGGCCTCT 
TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTCATCCTCTTGGCCGTTGTGACT 

55 ATGGTTACTCTGGTGCTGGTGACACTTTCTrACACATACATTAT 

TCCCTTCTGCCCAGCAAAGGACAAAGGCCTTTTCCACTTGTTCCT^ 
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TCCCTCTCTTATGGCAGCTGCATGTTTATGTACATTAATCCTTCT 
CTTTCAACAAAGGAATAGCTGTACTCATTAClTCGGTTACr 
TATACITTAAGAAATCAGCAAGTGAAACAAGCITrCAAGGACT 
AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: 

MEFWIAYPSCPEHGI^^ 
VWHHJ^TLQSEKTITLLGCAT^ 
CS^WASVISGLFI^LQLVAFIFSI^^ 
1 0 AIAWFFLITTSYTFIVAALIJKJDEISAAGRHRAF 

DRFISLVTTLGTPLLWLIYALRN SEMKGA VGRVLTRNCLSQNS (SEQ ID NO: 501) 

ATGGAATTTGTGTTCCTGGCC^ 

OKjTCAGCCTGGTTTATGGTITGATCATC^ 
1 5 ACAGAAACCTGTCTATGGACATCCATGTACT 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 

CATCACTCTCCTGGGCTGTGCCACCCAGATGGCTITCrTCATTGCACT 

TGCITCCTCTTGGCT^ 

CCCTCTCCTCATGACATTGACTCTTC 
20 TGTTCCTGTCCTTACAACTGGTGGCCTrCATCTTCTCT 

ATTGAGCACTTCTITrGTGATGTGCCACC^ 

TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCTTTC^ 
ACCACCTCCrACACCTTCATAGTGGCTGCT 
ACCGGGCCITCTCCACCTGCTCnTCCCACCTCACrGTGGTGCT 
25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAG 

TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 

GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCITrC^ 

(SEQ ID NO: 502) 

30 AOLFR276B sequences: 

MGGFGTMSSTTSFITTGFPEMKG^ 

LFSVNDLGVSFSTLPTVIAAVCFHAPETTFDACLAQMFFIHFSSWT 
LRYATVLTDVRVAHNGISIVIRSFCMVW 
TINSMYGLFIVISAFGVDSLXIIXSY^^ 
35 MVHRFGRHAPEYVHKFM^ (SEQ ID NO: 503) 



ATGGGGGGCTTTGGGACTAACATCTCAAGTACTACCAGCTTCACTCT 

AGATGAAGGGTCTGGAGCACTGGCTGGCTGCCCTTCTGCTGCT 

CCTGGGCAACATCCTCATCCT^ 

40 TACTACTTCCTGTCTCTTTTTTCTGTTAATGACCT 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCT 
TGTTCTTCATCCACTITTCCTCCTGGACAGAGTTTGGCA 
CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACT 
CCCACAATGGCATATCCATTGTCATCCGCAGCTTCT 

45 CTGAAGAGACTGCCTTTCTGTAAGGCCAGTGTGGTA 

CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTG 
TGTCATCTCTGCCTTTGGTGTAGATTCACTGCTCATCCTCCTCTCCT 
ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCITAAGACACTCAACACATG 
ACATATCTATGCAGTGCTGATCTrCTATGTGCCTATGGTTAGTGTGTCCATGGCT 

50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCTCTTTGTACCT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 

MD WENCS SLTDFFIXGrTNNPEMKVTL^^ 
55 HI^FCDLCYSTATGPKMLVDLIAKNKSIPFYGCALQF 

LLYTVNMSSRVCYLLLTGVYLVGIADALIHMTLAFRLCFCGS 
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NELVLFTWGFIELSTISGWISYCY^ 

SSSYSII)QDKMTSLFYTLVWMLNPLIYSI^NECDVKE (SEQ ID NO: 505) 



ATGGACTGGGAAAATTGCTCCTCATTAACTC 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCTTGGCTGTT^ 
ATCTTGGAATGATAGTTTTA^ 

CCTCAGTCATCTGTCTTTCrGTGATCTCTGCTATTCTACT 

TAGATCTACTTGCCAAGAACAAGTCAATACCCTTCTATGGCTGTGCTCT 

CTTCTGTATCHTTGCAGATTCT 

1 0 AGGCCATCATCAACCCCCTGCTCTATACAGTCAACATGTCTAGCAGAGTGTGCTATCT 
CTTGACTGGGGTTTATCTGGTGGGAATAGCAGATG 
GGCCTATGCTTCTGTGGGTCTAATGAGATTAATCATTTCTTCTGTG 
ATTACTCTCTCGCTCAGATACACAGGTCAATGAGTTAGTGTTAT^ 
TTGAACTGAGTACCATTTCAGGAGTTTTCATTTCTTATTGTTATATCATCCT 

1 5 GAGATACACTCTGCTGAGGGGAGGTTCAAA 
CGGTTGCAATTTTCCAGGGAACTCTGCT^ 
CTAGATCAAGATAAAATGACCTCATTGTTTTACACCCITGT 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACrGA 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 

MEVKNCCMVTEFILLGIPOT^ 
NLSVFDMGFSSVTCPK^LYIJVIGLSRLISYKJDCV 
PLRYTVIMNPRJCVAIJVVGTWIXGCffi 
25 AQRVSFTNVGLISLVOFIIJLLSYTROT 

PNPMLGTWQILMNLVGPMLNPLIYTLRNKEVKTALKTE^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTnTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCTTGCCCTTCTATGCCT 
30 AAATGTGTCTATCCTTGTTGCT 

TCCTGGGAAACTTGTCTGTGTTTGACATGGGTTTCT 

GCTCTACCTTATGGGGCTGAGCCGACTCATCrc 

TCTTCCATTTCCTCGGGAGCATTGAGTGCTTCTTGTTTACGGTG 

ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 
35 TGGCTGTGGGCACATGGCTGTTAGGGTGCATTCATTC 

ACCITGCCATACTGTGGTCCCAATGAAGTGGATCACTTCTTCTGTGACATTCCAG 

GCCCTTGGCCTGTGCTGACACATCC^ 

ATATCTCTTGTCTGCTTTCTGCTAATTCTTTTATC 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCITCTCCACCTGCAGTGCT 
40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCTGGGAACCGTGGTACAAATTCTCATGAATCTGGTAGGACCAATGCTGAACCCT^ 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAAACAATATTGCACAGGACAGG 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 

45 AOLFR324B sequences: 

MPIANDTQFHTSSITJXGIPGLEDVHIWIGFPFFSV^ 

MLI)Sn)LSLSTATIPKMLGIFW^ 

WYTMILTSKHSLIAGIAVLRSLYMVP 

FGLGSISLLLLDVLLIILSHIIULYAWCL^ 
50 DIPQYIHIFLANLYVVWPTLOTVIYGVRTKH (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACTrCTrCATTCCTACTGCTGGGTATCCCAGG 
GCTAGAAGATGTGCACATCTGGATTGGATTCCCTTTTTTCT 

TGGGAAATGCTGCTATCITCTTTGTGATCCAAACTGAGCAGAGTCTCCATGAGCCCAT^ 
55 CTACTGCCTGGCGATGTTGGATTCCATTGACCT 

ATGCTGGGCATCTTCTGGTTCAATATCAAGGAAATATCTTTTGGAGGCTACCT^ 
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TGTTCTTCATCCATTTCTC^ 

CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCTCACCAGCA^ 
GCCTCATTGCAGGCATTGCTGTCCT 
CCTCTTAAGGTTGCCCTTCTC 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGG 
TTCTCTCITGTTATTGGATGTGCTCCTTATTATTCTCTCCCATATCAGGATC 
CTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCT 
GGTGTTATCITAGCCTTTTCT 
GATATTCCCCAATATATCCACATTTT 
1 0 CAATCCTGTAATCTATGGGGTCAGAACCAA^ 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALGNHSTITEPLLLGLSADPNIRAIXFVLFLGIYLLT^ 
1 5 LSFVDLCFSSVIWKMLENI^ 

IXYGQMGKQLYMHLVWGSWGLGFLDAUNVI1AVNMW 
SRSLrvn^XSTLLHGLGNF^^ 

MPNSGSPmLIFSVQYTVVTPMLNSLIYSLKNKEVKVAIJCR (SEQ ID NO: 51 1) 



20 ATGGCCITGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCITGGGCT 
CCAACATCCGGGCTCTGCTCTTrGTGCTGTTC 

AAACCTGATGCTGCTGCTCGTGATCAGGGCTGATTCTTGTCTCCATAAGCCCATGT^ 
TCCTGAGTCACCTCTCTTTTGTTGATCTCTGCTTCT 
GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGC 
25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCITCT 

TGCTGCCATCCGCCGCCCACrACTTTATGGACAGATCATGGGTAAACAGCTG 
CTTGTGTGGGGCTCATGGGGACTGGGCTTT 

TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCT 
CCTCCCTCTGTCCTGCTCTGATATCTCCAGAAGCCTCATCGTTTTGCT 

30 TACATGGGCTGGGAAACTTCCTm 

CTAAGCATCAGCTCTA(XTCGGGCAGAAGCAAGGCCTTCTC^ 
CTGCAGTGACACTITACTATGGCTCAGGTTTGCTCCGCCATCT 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCT 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCT 

3 5 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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CLAIMS 

What is Claimed: 

1. An isolated nucleic acid sequence selected from the group consisting 

of: 

5 (i) an isolated nucleotide sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
10 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
15 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
20 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
25 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
30 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
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NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
5 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
10 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ED NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
1 5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
20 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ED NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ED 
25 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ED NO: 512, or a fragment thereof 
which comprises at least 75 nucleotides; 
30 (ii) an isolated cDNA or an insoluble RNA transcribed therefrom that encodes a 
polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ED NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
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ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
5 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
10 SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 1 1 5, SEQ ID NO: 1 17, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
15 NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
20 SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 23 1, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
25 NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
30 SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
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SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
5 SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
10 NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 43 1, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
15 SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
20 NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, or a fragment thereof 
which encodes at least 25 contiguous amino acids of said polypeptide; 
. (iii) a nucleic acid sequence that comprises at least 30% sequence identity with an 
isolated nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, 
25 SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ JD NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, 
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, 
SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, 
30 SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, 
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, 
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, 
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SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
5 SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 

10 NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 1 80, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 

15 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 

20 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 

25 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 

30 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
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NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
5 NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
10 SEQ ID NO: 472, SEQ ID NO: 474, SEQ ED NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ED NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ED NO: 508, SEQ ED NO: 510 and SEQ ID NO: 512, or to a fragment thereof 
15 which comprises at least 100 contiguous nucleotides thereof; 

(iv) a nucleic acid sequence that encodes a polypeptide having at least 40% 
sequence identity at the amino acid level with a polypeptide having an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ED 
20 NO: 15, SEQ ED NO: 17, SEQ ED NO: 19, SEQ ED NO: 21, SEQ ED NO: 23, SEQ ED 
NO: 25, SEQ ED NO: 27, SEQ ED NO: 29, SEQ ED NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ED NO: 37, SEQ ED NO: 39, SEQ ED NO: 41, SEQ ED NO: 43, SEQ ED 
NO: 45, SEQ ED NO: 47, SEQ ED NO: 49, SEQ ED NO: 51, SEQ ID NO: 53, SEQ ED 
NO: 55, SEQ ED NO: 57, SEQ ED NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ED 
25 NO: 65, SEQ ED NO: 67, SEQ ED NO: 69, SEQ ED NO: 71, SEQ ED NO: 73, SEQ ID 
NO: 75, SEQ ED NO: 77, SEQ ED NO: 79, SEQ ED NO: 81, SEQ ID NO: 83, SEQ ED 
NO: 85, SEQ ED NO: 87, SEQ ED NO: 89, SEQ ED NO: 91, SEQ ED NO: 93, SEQ ID 
NO: 95, SEQ ED NO: 97, SEQ ED NO: 99, SEQ ED NO: 101, SEQ ED NO: 103, SEQ 
ED NO: 105, SEQ ED NO: 107, SEQ ED NO: 109, SEQ ED NO: 1 1 1, SEQ ED NO: 1 13, 
30 SEQ ED NO: 115, SEQ ED NO: 117, SEQ ID NO: 1 19, SEQ ED NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, 



-204- 



WO 01/068805 PCT/US01/07771 

SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
5 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
10 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

SEQ ID NO: 241, SEQ ID NO: 243; SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
15 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
20 NO: 321, SEQ ED NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
25 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 

SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
30 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 

SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
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NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
5 NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a nucleic acid sequence encoding at least 50 contiguous 

amino acid residues thereof; 
10 (v) an isolated nucleic acid sequence which encodes an olfactory receptor or a 
fragment thereof that specifically hybridizes and exhibits at least 30% sequence 
identity under stringent conditions to a nucleic acid sequence selected from the group 
consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID 
15 NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID 
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID 
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID 
NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID 
20 NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID 
NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 
NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, 
SEQ ID NO: 1 10, SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID 
25 NO: 1 1 8, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, 
SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID 
NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, 
SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, 
30 SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID 
NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, 
SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID 
NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, 
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SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID 
NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, 

SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID 
NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, 
5 SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID 
NO: 244, SEQ ID NO: 246, SEQ ED NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, 

SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID 
NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, 

SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ED NO: 278, SEQ ED 
10 NO: 280, SEQ ED NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 

SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 

SEQ ED NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
1 5 SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 

SEQ ED NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ED 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 

SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
20 NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ED NO: 376, SEQ ID NO: 378, 

SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 

SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
25 SEQ ED NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 

SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 

SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ED 
30 NO: 460, SEQ ED NO: 462, SEQ ID NO: 464, SEQ ED NO: 466, SEQ ID NO: 468, 

SEQ ED NO: 470, SEQ ED NO: 472, SEQ ED NO: 474, SEQ ED NO: 476, SEQ ED 
NO: 478, SEQ ED NO: 480, SEQ ED NO: 482, SEQ ID NO: 484, SEQ ED NO: 486, 

SEQ ED NO: 488, SEQ ED NO: 490, SEQ ED NO: 492, SEQ ED NO: 494, SEQ ED 
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NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 

SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; 
(vi) an isolated nucleic acid sequence that specifically hybridizes to (i) or a portion 
thereof under stringent hybridization conditions that is at least 20-30 nucleotides in 
5 length; and 

(vii) a naturally occurring allelic or synthetic variant of a nucleic acid sequence 
according to (i) or (ii), containing at least one substitution, deletion or addition 
mutation in the coding region. 

10 2. The isolated nucleic acid sequence of Claim 1 which is selected from 

the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
NO: 8, SEQ 3D NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 
NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID 
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 

15 NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID 
NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID 
NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID 

20 NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, 
SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID 
NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, 
SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID 

25 NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, 
SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID 
NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, 

30 SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID 
NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, 
SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID 
NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, 
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SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID 
' NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, 
SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID 
NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, 
5 SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID 
NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, 
SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID 
NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, 
SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID 

10 NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, 
SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID 
NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, 
SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID 
NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, 

15 SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID 
NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, 
SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID 
NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, 
SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID 

20 NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, 
SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID 
NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, 
SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID 
NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, 

25 SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID 
NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, 
SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID 
NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, 
SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID 

30 NO: 476, SEQ ID NO: 478, SEQ ED NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, 
SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID 
NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, 
SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID 
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NO: 512 or a fragment thereof which comprises at least 75 contiguous nucleotides 
thereof. 

3. The isolated nucleic acid sequence of Claim 1 which encodes a 
5 polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 

10 ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 

15 ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 

20 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ED NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 

25 SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ED NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ED NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ED NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 

30 NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ED NO: 253, 
SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ED NO: 261, SEQ ED 
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NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
5 NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 

10 SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 

15 NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 

20 SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 

25 NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof 
encoding at least 25 contiguous amino acid residues of said polypeptide. 

30 

4. An isolated nucleic acid sequence having at least 30-60% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID . 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 



-211- 



WO 01/068805 PCT/US01/07771 

NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
5 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NQ: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

10 ID NO: 1 02, SEQ ID NO: 104, SEQ ID NO: 1 06, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

15 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 

20 NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 

25 SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 

30 NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
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NO: 318, SEQ ED NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
5 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

10 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

15 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 

20 SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

25 5. An isolated nucleic acid sequence having at least 60-80% sequence 

identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 

30 NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
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NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO; 86, SEQ ID NO: 88, SEQ E> NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

10 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

15 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 

20 NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ED NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ E> NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 

25 SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 

30 NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
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NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
5 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

10 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

15 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

6. An isolated nucleic acid sequence having at least 80-90% sequence 
20 identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
25 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
30 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
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SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
5 SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 

10 NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 

15 SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 

20 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 

25 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

30 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ DD NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
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NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
5 NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ED NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
10 SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

7. An isolated nucleic acid sequence having at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 

15 NO: 2, SEQ ID NO: 4, SEQ ED NO: 6, SEQ ED NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ED NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 

20 NO: 52, SEQ ID NO: 54, SEQ ED NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ED NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

25 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ED NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ED NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

30 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
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SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 

10 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 

15 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 

20 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

25 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

30 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
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NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or a fragment thereof 
5 comprising at least 100 contiguous nucleotides of any of said sequences. 

8. An isolated nucleic acid sequence having at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

10 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

15 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

20 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

25 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

30 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
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SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
5 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

10 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

15 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ TD NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

20 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

25 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

30 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 
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9. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 40-60% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
5 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 

1 0 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 

15 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ E> NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

20 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

25 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

30 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
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NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ED NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ED NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
5 NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ED NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ED NO: 361, SEQ ID NO: 363, 

10 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ED NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ JD NO: 407, SEQ ID 

15 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

20 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

25 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

10. An isolated nucleic acid sequence according to Claim 1 which encodes 
30 a polypeptide having at least 60-70% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ED NO: 7, SEQ ED NO: 9, SEQ ED NO: 11, SEQ ED 
NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ID NO: 19, SEQ ED NO: 21, SEQ ID 
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NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
5 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 

10 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

15 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

20 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

25 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

30 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
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SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID.NO: 333,SEQ'ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
5 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

10 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

15 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

20 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

11. An isolated nucleic acid sequence according to Claim 1 which encodes 
25 a polypeptide having at least 70-80% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
30 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
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NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
5 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ K) NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

10 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

15 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

20 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

25 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ED NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

30 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
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NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
5 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

10 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

15 NO: 499, SEQ ID NO: 501, SEQ DD NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

12. An isolated nucleic acid sequence according to Claim 1 which encodes 
20 a polypeptide having at least 80-90% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
25 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ED NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
30 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
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NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
5 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ, ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

10 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

15 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

20 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

25 NO: 337, SEQ ID NO: 339, SEQ ED NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

30 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
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SEQ ID NO: 419, SEQ ED NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
5 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
10 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 51 1 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

13. An isolated nucleic acid sequence according to Claim 1 which encodes 

15 a polypeptide having ahout 90-99% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ED NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ED NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 

20 NO: 33, SEQ ED NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ED NO: 47, SEQ ED NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ED NO: 55, SEQ ID NO: 57, SEQ ED NO: 59, SEQ ED NO: 61, SEQ ED 
NO: 63, SEQ DD NO: 65, SEQ ID NO: 67, SEQ ED NO: 69, SEQ ED NO: 71, SEQ ED 
NO: 73, SEQ ED NO: 75, SEQ ID NO: 77, SEQ DD NO: 79, SEQ DD NO: 81, SEQ DD 

25 NO: 83, SEQ DD NO: 85, SEQ ED NO: 87, SEQ DD NO: 89, SEQ DD NO: 91, SEQ DD 
NO: 93, SEQ DD NO: 95, SEQ DD NO: 97, SEQ DD NO: 99, SEQ DD NO: 101, SEQ 
DD NO: 103, SEQ DD NO: 105, SEQ DD NO: 107, SEQ DD NO: 109, SEQ DD NO: 1 1 1, 
SEQ DD NO: 113, SEQ DD NO: 115, SEQ DD NO: 117, SEQ DD NO: 119, SEQ DD 
NO: 121, SEQ DD NO: 123, SEQ DD NO: 125, SEQ ED NO: 127, SEQ ED NO: 129, 

30 SEQ ED NO: 131, SEQ DD NO: 133, SEQ DD NO: 135, SEQ DD NO: 137, SEQ DD 
NO: 139, SEQ DD NO: 141, SEQ ED NO: 143, SEQ DD NO: 145, SEQ DD NO: 147, 
SEQ DD NO: 149, SEQ DD NO: 151, SEQ DD NO: 153, SEQ DD NO: 155, SEQ DD 
NO: 157, SEQ DD NO: 159, SEQ DD NO: 161, SEQ DD NO: 163, SEQ DD NO: 165, 
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SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
5 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

10 NO: 247, SEQ ID NO: 249, SEQ ED NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

15 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

20 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

25 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 

30 NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ED NO: 437, SEQ ED NO: 439, SEQ ID NO: 441, SEQ DD NO: 443, SEQ ED 
NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, SEQ ED NO: 453, 
SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED 
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NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
5 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

14. An isolated nucleic acid sequence which exhibits at least 50% 

10 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

15 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

20 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

25 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

30 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
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NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
5 NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 

10 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

15 NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

20 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

25 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

30 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
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sequence which exhibits at least 50% sequence identity to a fragment comprising at 
least 100 contiguous nucleotides of said nucleic acid sequence. 

15. An isolated nucleic acid sequence which exhibits at least 60% 
5 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

10 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

15 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

20 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

25 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 

30 SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
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SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 
5 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ED NO: 340, SEQ ID NO: 342, SEQ ID 

10 . NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

15 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

20 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO; 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

25 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, SEQ ED NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
sequence which exhibits at least 60% sequence identity to a fragment comprising at 

30 least 100 contiguous nucleotides of said nucleic acid sequence. 

16. An isolated nucleic acid sequence that exhibits at least 70% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ED 
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NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
5 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 

10 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 

15 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

20 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

25 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

30 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
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SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
5 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

10 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ED NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

15 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ED NO: 478, SEQ ID 

20 NO: 480, SEQ ED NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ED NO: 512 or a nucleic acid sequence 
having at least 70% sequence identity with a fragment thereof comprising at least 100 

25 contiguous nucleotides thereof. 

17. An isolated nucleic acid sequence that exhibits at least 80% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ED NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
30 NO: 12, SEQ ID NO: 14, SEQ ED NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ED NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ED NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ED NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
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NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
5 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 

10 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

15 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

20 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

25 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

30 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
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NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

10 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ JD NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

15 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 80% sequence identity with a fragment thereof comprising at least 100 

20 contiguous nucleotides thereof. 

18. An isolated nucleic acid sequence that exhibits at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

25 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ JD NO: 60, SEQ ID 

30 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
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ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

10 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

15 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

20 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

25 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

30 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
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SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
5 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID - 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

10 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 85% sequence identity with a fragment thereof comprising at least 100 

1 5 contiguous nucleotides thereof. 

19. An isolated nucleic acid sequence that exhibits at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

25 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

30 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
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SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
5 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

10 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

15 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

20 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

25 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

30 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 



-240- 



WO 01/068805 



PCT/US01/07771 



NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ JD NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
5 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 90% sequence identity with a fragment thereof comprising at least 100 
10 contiguous nucleotides thereof. 

20. An isolated nucleic acid sequence that exhibits at least 95% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

15 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

20 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 

25 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

30 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
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NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO; 224, SEQ ID NO: 226, SEQ ID 
5 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

10 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

15 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

20 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

25 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

30 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ H> NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
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SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 95% sequence identity with a fragment thereof comprising at least 100 
5 contiguous nucleotides thereof. 

21. An isolated nucleic acid sequence that exhibits about 96-99% sequence 
identity with a nucleic acid sequence encoding an olfactory receptor selected from the 
group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, 

10 SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, 
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, 
SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, 
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, 

15 SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, 
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, 
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, 
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, 
SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID 

20 NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, 
SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID 
NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, 
SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID 
NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, 

25 SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, 
SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID 
NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, 
SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID 

30 NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204; SEQ ID NO: 206, 
SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID 
NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, 
SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID 
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NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, 
SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID 
NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID 
5 NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, 
SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID 
NO: 288, SEQ ED NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, 
SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID 
NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, 

10 SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID 
NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, 
SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID 
NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, 
SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID 

15 NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, 
SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID 
NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, 
SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID 
NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, 

20 SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID 
NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, 
SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID 
NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, 
SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID 

25 NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, 
SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID 
NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, 
SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID 
NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, 

30 SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID 
NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 
or a fragment having at least 96-99% sequence identity with a fragment thereof 
comprising at least 100 contiguous nucleotides thereof. 
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22. A nucleic acid sequence which encodes for a functional olfactory 
receptor polypeptide, wherein said nucleic acid sequence comprises a portion which is 
at least 100 nucleotides in length and exhibits at least 40% sequence identity with at 
5 least 100 contiguous nucleotides of a portion of an olfactory receptor encoding a 
nucleic acid sequence selected from the group consisting of: SEQ ED NO: 2, SEQ ID 
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID 
NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID 

10 NO: 34, SEQ ID NO: 36, SEQ ED NO: 38, SEQ ED NO: 40, SEQ ED NO: 42, SEQ ED 
NO: 44, SEQ ED NO: 46, SEQ ED NO: 48, SEQ ED NO: 50, SEQ ED NO: 52, SEQ ED 
NO: 54, SEQ ED NO: 56, SEQ ED NO: 58, SEQ ED NO: 60, SEQ ED NO: 62, SEQ ID 
NO: 64, SEQ ED NO: 66, SEQ ED NO: 68, SEQ ED NO: 70, SEQ ED NO: 72, SEQ ED 
NO: 74, SEQ ED NO: 76, SEQ ED NO: 78, SEQ ED NO: 80, SEQ ID NO: 82, SEQ K> 

15 NO: 84, SEQ ED NO: 86, SEQ ED NO: 88, SEQ ED NO: 90, SEQ ED NO: 92, SEQ ID 
NO: 94, SEQ ED NO: 96, SEQ ED NO: 98, SEQ ID NO: 100, SEQ ED NO: 102, SEQ 
ED NO: 104, SEQ ED NO: 106, SEQ ED NO: 108, SEQ ED NO: 110, SEQ ED NO: 112, 
SEQ ID NO: 114, SEQ ED NO: 116, SEQ ED NO: 118, SEQ ED NO: 120, SEQ ED 
NO: 122, SEQ ED NO: 124, SEQ JD NO: 126, SEQ ED NO: 128, SEQ ED NO: 130, 

20 SEQ ED NO: 132, SEQ ED NO: 134, SEQ ID NO: 136, SEQ ED NO: 138, SEQ ED 
NO: 140, SEQ ED NO: 142, SEQ ED NO: 144, SEQ ED NO: 146, SEQ ED NO: 148, 
SEQ ED NO: 150, SEQ ED NO: 152, SEQ ED NO: 154, SEQ ED NO: 156, SEQ JD 
NO: 158, SEQ ED NO: 160, SEQ ED NO: 162, SEQ ED NO: 164, SEQ ED NO: 166, 
SEQ ED NO: 168, SEQ ED NO: 170, SEQ ED NO: 172, SEQ ED NO: 174, SEQ ED 

25 NO: 176, SEQ ED NO: 178, SEQ ID NO: 180, SEQ ED NO: 182, SEQ ED NO: 184, 
SEQ JD NO: 186, SEQ ED NO: 188, SEQ ED NO: 190, SEQ ED NO: 192, SEQ JD 
NO: 194, SEQ ED NO: 196, SEQ JD NO: 198, SEQ ED NO: 200, SEQ ED NO: 202, 
SEQ ED NO: 204. SEQ ED NO: 206, SEQ ED NO: 208, SEQ ED NO: 210, SEQ ED 
NO: 212, SEQ JD NO: 214, SEQ ED NO: 216, SEQ ED NO: 218, SEQ ED NO: 220, 

30 SEQ ED NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED NO: 228, SEQ ID 
NO: 230, SEQ ED NO: 232, SEQ ID NO: 234, SEQ ED NO: 236, SEQ ED NO: 238, 
SEQ. ED NO. 240, SEQ ED NO: 242, SEQ ED NO: 244, SEQ ED NO: 246, SEQ ED 
NO: 248, SEQ ED NO: 250, SEQ TD NO: 252, SEQ ED NO: 254, SEQ ED NO: 256, 
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SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID 
NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, 
SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID 
NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, 
5 SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID 
NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, 
SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, 
SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID 

10 NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, 
SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID 
NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, 
SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, 

15 SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID 
NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, 
SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID 
NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, 
SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID 

20 NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, 
SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID 
NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, 
SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID 
NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, 

25 SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID 
NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, 
SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID 
NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, 
SEQ ID NO: 510 and SEQ ID NO: 512. 

30 

23 . The nucleic acid sequence of Claim 22 which is a chimeric nucleic acid 
sequence, wherein said nucleic acid sequence is produced by combining portions of at 
least two different G protein-coupled receptors. 
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24. The chimeric nucleic acid sequence of Claim 23 wherein said two 
different G protein-coupled receptors are olfactory receptors. 

5 25. The chimeric nucleic acid sequence of Claim 23 wherein said chimeric 

sequence contains at least 200 contiguous nucleotides that are at least 40% identical to 
a portion of one of said olfactory receptor encoding nucleic acid sequences. 

26. An isolated nucleic acid sequence according to Claim 1, wherein said 
10 isolated nucleic acid sequence is directly or indirectly attached to a nucleic acid 

sequence that encodes a detectable polypeptide. 

27. The nucleic acid sequence of Claim 26, wherein said detectable 
polypeptide is green fluorescent protein, or a fragment or variant thereof. 

15 . 

28. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 40% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

25 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

30 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
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NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
5 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

10 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 

15 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 

20 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

25 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

30 SEQ. ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
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SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
5 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ TD NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
10 translocation of said polypeptide on the surface of a cell. 

29. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 50% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

15 NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

20 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

25 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

30 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
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NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
5 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

10 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

15 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

20 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ JD NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

25 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

30 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
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SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
5 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 60% sequence identity with a polypeptide selected from the group 

10 consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ED NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 

15 NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 

20 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

25 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

30 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
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NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
5 NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 

10 SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ JD NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 

15 NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 

20 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

25 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

30 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
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is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

31. An isolated nucleic acid sequence, which encodes a polypeptide that 
5 exhibits at least 70% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 

10 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ED NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ED NO: 75, SEQ ED NO: 77, SEQ ED 
NO: 79, SEQ ED NO: 81, SEQ ED NO: 83, SEQ ED NO: 85, SEQ ED NO: 87, SEQ ED 

15 NO: 89, SEQ ED NO: 91, SEQ ED NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ED 
NO: 99, SEQ ED NO: 101, SEQ ED NO: 103, SEQ ID NO: 105, SEQ ED NO: 107, 
SEQ ED NO: 109, SEQ ED NO: 111, SEQ ED NO: 113, SEQ ED NO: 115, SEQ ED 
NO: 117, SEQ ED NO: 119, SEQ ED NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, 
SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ED 

20 NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ID NO: 141, SEQ ED NO: 143, 
SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, SEQ ID 
NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, 
SEQ ED NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 

25 SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ED NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED 

30 NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, 
SEQ ED NO: 235, SEQ ED NO: 237, SEQ ID NO: 239, SEQ ED NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ID NO: 259, SEQ ED 
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NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
5 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 

10 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 

15 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ED NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 

20 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

25 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

30 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 
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32. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 80% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
5 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

10 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ED NO: 81, SEQ ID NO: 83, SEQ ED NO: 85, SEQ ED NO: 87, SEQ ED 
NO: 89, SEQ ED NO: 91, SEQ ED NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ED 
NO: 99, SEQ ID NO: 101, SEQ ED NO: 103, SEQ ED NO: 105, SEQ ED NO: 107, 
SEQ ED NO: 109, SEQ ED NO: 111, SEQ ID NO: 113, SEQ ED NO: 115, SEQ ED 

15 NO: 117, SEQ ID NO: 119, SEQ ED NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, 
SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ED 
NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, 
SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, SEQ ED 
NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, 

20 SEQ ED NO: 163, SEQ ED NO: 165, SEQ ID NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ED NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED 

25 NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED 
NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, 
SEQ ED NO: 235, SEQ ED NO: 237, SEQ ID NO: 239, SEQ ED NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 

30 SEQ ED NO: 253, SEQ ED NO: 255, SEQ ID NO: 257, SEQ ED NO: 259, SEQ ED 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 
SEQ ED NO: 271, SEQ ED NO: 273, SEQ ID NO: 275, SEQ ED NO: 277, SEQ ED 
NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ED NO: 287, 
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SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
5 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

10 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

15 SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 

20 NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 

25 SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30 33. An isolated nucleic acid sequence which encodes a polypeptide that 

exhibits at least 85% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

25 

34. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 90% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
30 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
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NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
5 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

10 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO:' 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ED NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

15 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

20 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NQ: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 

25 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ED 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 

30 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ED NO: 331, SEQ ED 
NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, 
SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ DD NO: 349, SEQ ED 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ED NO: 359, 



-259- 



WO 01/068805 PCT7US01/07771 

SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
5 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

10 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ED NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ED NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

15 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID' NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 

20 translocation of said polypeptide on the surface of a cell. 

35. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits about 90-99% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

25 NO: 9, SEQ ED NO: 1 1, SEQ ED NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ED 
NO: 19, SEQ ED NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ED NO: 27, SEQ ED 
NO: 29, SEQ ED NO: 31, SEQ ID NO: 33, SEQ ED NO: 35, SEQ ED NO: 37, SEQ ED 
NO: 39, SEQ ED NO: 41, SEQ ID NO: 43, SEQ ED NO: 45, SEQ ED NO: 47, SEQ ED 
NO: 49, SEQ ED NO: 51, SEQ ID NO: 53, SEQ ED NO: 55, SEQ ED NO: 57, SEQ ED 

30 NO: 59, SEQ ED NO: 61, SEQ ED NO: 63, SEQ ED NO: 65, SEQ ED NO: 67, SEQ ID 
NO: 69, SEQ ED NO: 71, SEQ ED NO: 73, SEQ ED NO: 75, SEQ ED NO: 77, SEQ ID 
NO: 79, SEQ ED NO: 81, SEQ ED NO: 83, SEQ ED NO: 85, SEQ ED NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ED 
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NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ JD NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ED NO: 131, SEQ ID NO: 133, SEQ ID 
5 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO:. 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

10 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ DD NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

15 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ JD NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

20 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

25 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

30 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
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SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
5 SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED 
NO: 441, SEQ ED NO: 443, SEQ ID NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, 
SEQ ED NO: 451, SEQ ED NO: 453, SEQ ID NO: 455, SEQ ED NO: 457, SEQ ED 
NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ID NO: 467, 
SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED 

10 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, 
SEQ ED NO: 487, SEQ ED NO: 489, SEQ ID NO: 491, SEQ ED NO: 493, SEQ ED 
NO: 495, SEQ ED NO: 497, SEQ ID NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, 
SEQ ED NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ED NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

15 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

36. The isolated nucleic acid sequence according to Claim 26, wherein said 
isolated nucleic acid sequence is operably linked to a constitutive promoter. 

20 

37. The isolated nucleic acid sequence according to Claim 1, wherein said 
isolated nucleic acid sequence is operably linked to a regulatable promoter. 

38. The isolated nucleic acid sequence of Claim 1, wherein said isolated 
25 nucleic acid sequence is directly or indirectly attached to a nucleic acid sequence 

encoding a mammalian rhodopsin polypeptide or a fragment thereof. 

39. An isolated nucleic acid molecule comprising a nucleotide sequence 
that encodes a fragment of at least 60 contiguous amino acids of a polypeptide having 

30 an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ 
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
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NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
5 NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 

10 NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 

15 SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 

20 NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ED NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 

25 SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 

30 NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
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NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
5 NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 

10 SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 

15 NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 

20 SEQ ID NO: 509, and SEQ ID NO: 5 1 1 . 

. 40. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 100 amino acids. 

25 41 . The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 

sequence encodes at least 150 amino acids. 

42. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 200 amino acids. 

30 

43. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 250 amino acids. 
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44. The isolated nucleic acid molecule of Claim 39, wherein the 
polypeptide is an olfactory G protein-coupled receptor. 



45 . The isolated nucleic acid molecule of Claim 39, wherein the expression 
5 product binds an odorant. 

46. The isolated nucleic acid molecule of Claim 1 comprising a nucleotide 
sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ 
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID 

10 NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID 
NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID 

1 5 NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID 
NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ED NO: 102, SEQ ID NO: 104, SEQ 
ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 114, 

20 SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ BONO: 130, SEQ ID NO: 132, 
SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, 
SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 

25 NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, 
SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID 
NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, 
SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID 
NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. 

30 SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID 
NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, 
SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID 
NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, 
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SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID 
NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, 
SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID 
NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, 
5 SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282,. SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, 
SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, 
SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID 

10 NO: 322, SEQ.ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, 
SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID 
NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, 
SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID 
NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, 

15 SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, 
SEQ ID NO: 386, SEQ ED NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID 
NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, 
SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID 

20 NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID 
NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, 
SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID 
NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, 

25 SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID 
NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, 
SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID 
NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, 
SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID 

30 NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 
and SEQ ID NO: 512. 
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47. An expression vector that comprises a nucleic acid sequence according 
to Claim 1. 

48. The expression vector of Claim 47, wherein said vector is a 
5 mammalian, yeast, bacterial or insect expression vector. 

49. A cell which is transfected or transformed with at least one nucleic acid 
sequence according to Claim 1. 

10 50. A mammalian cell according to Claim 49. 

51. A human cell according to Claim 50. 

52. A yeast or insect cell according to Claim 49. 

15 

53. The mammalian cell according to Claim 49 which is selected from the 
group consisting of: an olfactory cell, Chinese hamster ovary cell, baby hamster 
kidney cell, and a myeloma cell. 

20 54. A solid phase comprising at least one isolated nucleic acid sequence 

according to Claim 1 . 

55. A solid phase comprising at least one isolated nucleic acid sequence 
according to Claim 1, wherein the solid phase is attached to an array comprising at 

25 least one additional nucleic acid sequence. 

56. The solid phase according to Claim 55 which comprises an array of at 
least 4 different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

30 

57. The solid phase according to Claim 55 which comprises at least 10 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 
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58. The solid phase according to Claim 55 which comprises at least 50 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

5 

59. The solid phase according to Claim 55 which comprises at least 100 
different sequences that encode olfactory receptors or fragments or variants thereof. 

60. An isolated polypeptide that is selected from the group consisting of: 
10 (i) a polypeptide comprising an amino acid sequence selected from the group 

consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
15 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ED 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ED NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ED NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ED NO: 105, SEQ ED NO: 107, 
SEQ ED NO: 109, SEQ ED NO: 1 1 1, SEQ ED NO: 113, SEQ ED NO: 115, SEQ ED 
NO: 1 17, SEQ ED NO: 119, SEQ ED NO: 121, SEQ ED NO: 123, SEQ ID NO: 125, 
SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ED 
NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, 
SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, SEQ ED 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ED NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ID NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ID NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED 
NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 



-268- 



WO 01/068805 



PCT/US01/07771 



SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
5 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
10 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
1 5 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
20 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
25 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
30 NO: 477, SEQ ED NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 
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(ii) a polypeptide comprising an amino acid sequence that exhibits at least 40% 
sequence identity with an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
5 ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ JD NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
10 ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
15 NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
20 SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
25 NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ JD NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
30 SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ JD 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ JD NO: 289, 
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SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
5 SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 34i; SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ . ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
10 NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ JD NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ED NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
15 SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
20 NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
25 SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 

(iii) a polypeptide comprising an amino acid sequence that exhibits at least 60% 
sequence identity with a fragment of a polypeptide according to (i) which fragment is 

at least 40 amino acids in length; 

(iv) a chimeric polypeptide that comprises a portion of a polypeptide according to 
30 (i) or (ii) that is at least 40 amino acids in length and a portion of at least one other G 

protein-coupled receptor; and 

(v) a variant of a polypeptide according to (i) which differs by said polypeptide by 

at least one substitution, addition or deletion modification. 



-271- 



WO 01/068805 



PCT/US01/07771 



61. An isolated polypeptide according to Claim 60 wherein such 
polypeptide exhibits at least 70% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
5 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

10 NO: 55, SEQ ID NO: 57, SEQ ED NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

15 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 11, SEQ ID NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 

20 SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 

25 NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

30 SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ED NO: 259, SEQ ED NO: 261, SEQ DD NO:, 263, SEQ ID NO:, 265, SEQ ED 
NO: 267, SEQ ED NO: 269, SEQ ED NO: 271, SEQ ED NO: 273, SEQ ED NO: 275, 
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SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
5 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

10 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ED NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

15 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 

20 NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 

25 SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

62. An isolated polypeptide according to Claim 60 wherein said 
30 polypeptide exhibits at least 80% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
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NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
5 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71 , SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ED NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 

10 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 

15 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

20 SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 

25 NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

30 SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 



-274- 



WO 01/068805 PC17US01/07771 

SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ED NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

10 NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

15 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 

20 NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

63. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90% sequence identity with a polypeptide having a 

25 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 

30 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
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NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
5 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

10 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

15 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 

20 SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 

25 NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ED NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

30 SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
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SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
5 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ED NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

10 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

15 and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. , 

64. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits about 80-90% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 

20 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ TD NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

25 NO: 55, SEQ ID NO: 57, SEQ B3 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

30 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
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NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ED 
5 NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

10 SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 

15 NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

20 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

25 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

30 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
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SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
5 SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ED NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

10 

65. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90-95% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 

15 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 

20 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ED 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ED 
NO: 95, SEQ ED NO: 97, SEQ ED NO: 99, SEQ ED NO: 101, SEQ ED NO: 103, SEQ 
ED NO: 105, SEQ ED NO: 107, SEQ ED NO: 109, SEQ ED NO: 111, SEQ ED NO: 1 13, 

25 SEQ ED NO: 115, SEQ ED NO: 117, SEQ ED NO: 119, SEQ ED NO: 121, SEQ ED 
NO: 123, SEQ ED NO: 125, SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, 
SEQ ED NO: 133, SEQ ED NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED 
NO: 141, SEQ ED NO: 143, SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, 
SEQ ED NO: 151, SEQ ED NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED 

30 NO: 159, SEQ ED NO: 161, SEQ ED NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, 
SEQ ED NO: 169, SEQ ED NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED 
NO: 177, SEQ ED NO: 179, SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, 
SEQ ED NO: 187, SEQ ED NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED 
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NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
5 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ED NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 

10 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 

15 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ED NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

20 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

25 NO: 41 1, SEQ ID NO: 413, SEQ ED NO: 415, SEQ ID NO: 417, SEQ ED NO: 419, 
SEQ ED NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ED NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, 
SEQ ED NO: 439, SEQ ED NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED 
NO: 447, SEQ ED NO: 449, SEQ ID NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, 

30 SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED 
NO: 465, SEQ ED NO: 467, SEQ ID NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, 
SEQ ED NO: 475, SEQ ED NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ID 
NO: 483, SEQ ED NO: 485, SEQ ID NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, 
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SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

5 66. An isolated polypeptide according to Claim 60 wherein said 

polypeptide exhibits about 95-99% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 

10 NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 3 1, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ.ED NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ED NO: 71, SEQ ID NO: 73, SEQ ID 

15 NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ED 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 

20 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

25 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ED NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ED NO: 209, SEQ ID NO: 211, SEQ ID 

30 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, 
SEQ ED NO: 223, SEQ ED NO: 225, SEQ ED NO: 227, SEQ ID NO: 229, SEQ ED 
NO: 231, SEQ ID NO: 233, SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, 
SEQ ED NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ED 
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NO: 249, SBQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
5 NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
• NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

10 SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 

15 NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

20 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

25 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

30 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

67. A variant according to Claim 60(v) which comprises at least 5 
conservative amino acid substitutions. 
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68. A variant according to Claim 60(v) which comprises at most 5 
conservative amino acid substitutions. 

5 69. A variant according to Claim 60(v) which comprises 5 to 7 
conservative substitution modifications. 

70. A variant according to Claim 60(v) which comprises 3 to 4 
conservative substitution modifications. 

10 

71. A variant according to Claim 60(v) which comprises 1 or 2 
conservative substitution modifications. 



72. A solid phase comprising at least one directly or indirectly 
15 immobilized isolated polypeptide according to Claim 60, or a cell which expresses 

said polypeptide on the surface thereof. 

73. The solid phase of Claim 72 comprising at least 4 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 

20 polypeptide on the surface thereof. 

74. The solid phase of Claim 72 comprising at least 16 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 
polypeptide on the surface thereof. 

25 

75. The solid phase of Claim 72 comprising at least 25 different 
immobilized polypeptides according to Claim 60 or a cell which expresses said 
polypeptide on the surface thereof. 

30 76. A method of detecting expression of an olfactory receptor gene 

comprising (a) hybridizing at least one sample with a nucleic acid according to Claim 
1 and (b) detecting expression of the olfactory receptor gene by a positive 
hybridization signal. 
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77. A method of screening a library comprising (a) hybridizing the library 
with a nucleic acid according to Claim 1 and (b) detecting one or more olfactory 
receptor clones in the library by a positive hybridization signal. 

5 

78. A recombinant polynucleotide comprising a nucleic acid according to 
Claim 1 attached directly or indirectly to a heterologous nucleic acid. 

79. An expression vector comprising the nucleic acid of Claim 1 and an 
1 0 operably linked heterologous nucleic acid that drives expression thereof. 

80. A transfected or transformed cell comprising the recombinant 
polynucleotide of Claim 78 introduced into a host cell, or a progeny thereof. 

15 81. A transgenic non-human organism comprising the recombinant 

polynucleotide of Claim 78 introduced into a cell of a host non-human organism, or a 
progeny thereof. 

82. A method of making a recombinant polynucleotide comprising Hgating 
20 the nucleic acid of Claim 1 to a heterologous nucleic acid. 

83. The method of Claim 82 wherein the heterologous nucleic acid 
comprises a translational and/of transcriptional regulatory region. 

25 84. A method of making a transfected cell comprising introducing the 

recombinant polynucleotide of Claim 79 into a host cell, and propagating the host cell 
in which the recombinant polynucleotide has been introduced. 

85. A method of detecting specific binding of a putative ligand to an 
30 olfactory receptor comprising (a) contacting the putative ligand with a cell in which 
the expression vector of Claim 79 has been introduced, wherein the olfactory receptor 
is expressed by the cell thereby, and (b) directly or indirectly detecting specific 
binding between the putative ligand and the olfactory receptor. 
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86. A method of making transgenic non-human organism comprising 
introducing the recombinant polynucleotide of Claim 78 into a cell of a host non- 
human organism, or propagating the host non-human organism in which the 

5 recombinant polynucleotide has been introduced. 

87. An isolated protein molecule comprising a fragment of at least 60 
contiguous amino acids of a polypeptide having an amino acid sequence selected from 
the group consisting of: SEQ ID NO: I, SBQ ID NO: 3, SEQ ID NO: 5, SEQ ID 

10 NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 

15 NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 

20 ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 

25 SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 

30 NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
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NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259,* 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ED 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ED NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 

10 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 

15 NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 

20 SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID 
NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 

25 NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ED NO: 475, 
SEQ ED NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ED NO: 493, 

30 SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, SEQ ID NO: 509 and SEQ ED NO: 
511. 
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88. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 100 amino acids. 



89. The isolated protein molecule of Claim 87, wherein the fragment 
5 contains at least 150 amino acids. 

90. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 200 amino acids. 

10 91. The isolated protein molecule of Claim 87, wherein the fragment 

contains at least 250 amino acids. 

92. The isolated protein molecule of Claim 87, which is a functional 
olfactory receptor polypeptide. 

15 

93. The isolated protein molecule of Claim 87, wherein the fragment 
specifically hinds an odorant molecule. 

94. . A recombinant polypeptide comprising the protein molecule of Claim 
20 87 and a heterologous peptide domain. 

95. The recombinant polypeptide of Claim 94, wherein the heterologous 
peptide domain comprises a G protein-coupled receptor transmembrane domain. 

25 96. The recombinant polypeptide of Claim 94 comprising a seven- 

transmembrane receptor with an olfactory receptor Ugand-binding domain, wherein 
the olfactory receptor ligand-binding domain is a chimera of at least two different 
olfactory receptors. 

30 97. A method of detecting specific binding of a ligand to an olfactory 

receptor comprising (a) contacting the ligand with the protein of Claim 86, and (b) 
directly or indirectly detecting specific binding between the ligand and the olfactory 
receptor. 
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98. An antibody or antibody fragment that specifically binds a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, 
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ 
5 ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ 
ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ED NO: 31, SEQ 
ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ 
ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ 
ID NO: 53, SEQ ID NO: 55, SEQ ED NO: 57, SEQ ED NO: 59, SEQ ED NO: 61, SEQ 

10 ED NO: 63, SEQ ED NO: 65, SEQ ED NO: 67, SEQ ED NO: 69, SEQ ED NO: 71, SEQ 
ED NO: 73, SEQ ED NO: 75, SEQ ED NO: 77, SEQ ED NO: 79, SEQ ED NO: 81, SEQ 
ED NO: 83, SEQ ED NO: 85, SEQ ED NO: 87, SEQ ED NO: 89, SEQ ED NO: 91, SEQ 
ED NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ED NO: 99, SEQ ID NO: 101, 
SEQ ED NO: 103, SEQ ED NO: 105, SEQ ID NO: 107, SEQ ED NO: 109, SEQ ED 

15 NO: 111, SEQ ED NO: 113, SEQ ED NO: 115, SEQ ED NO: 117, SEQ ED NO: 119, 
SEQ ED NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, SEQ ED NO: 127, SEQ ED 
NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ED NO: 135, SEQ ID NO: 137, 
SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, SEQ ED NO: 145, SEQ ED 
NO: 147, SEQ ED NO: 149, SEQ ID NO: 151, SEQ ED NO: 153, SEQ ID NO: 155, 

20 SEQ ED NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, SEQ ED NO: 163, SEQ ED 
NO: 165, SEQ ED NO: 167, SEQ ED NO: 169, SEQ ED NO: 171, SEQ ID NO: 173, 
SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, SEQ ED NO: 181, SEQ ID 
NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ED NO: 189, SEQ ID NO: 191, 
SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, SEQ ED NO: 199, SEQ ED 

25 NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED NO: 207, SEQ ID NO: 209, 
SEQ ED NO: 211, SEQ ED NO: 213, SEQ ED NO: 215, SEQ ED NO: 217, SEQ ED 
NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED NO: 225, SEQ ID NO: 227, 
SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, SEQ ED NO: 235, SEQ ED 
NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ED NO: 243, SEQ ED NO: 245, 

30 SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, SEQ ED NO: 253, SEQ ED 
NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ED NO: 261, SEQ ED NO:, 263, 
SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ID NO: 269, SEQ ED NO: 271, SEQ ED 
NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, SEQ ED NO: 279, SEQ ED NO: 281, 
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SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, 
SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID 
NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, 
5 SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID 
NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, 
SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID 
NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, 
SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID 

10 NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, 
SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID 
NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, 
SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID 
NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, 

15 SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID 
NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, 
SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID 
NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, 
SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID 

20 NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, 
SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID 
NO: 471, SEQ ID NO: 473, SEQ ED NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, 
SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, 

25 SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID 
NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511. 

99. A method of detecting specific binding of the antibody of Claim 98 to 
an olfactory receptor comprising (a) contacting the antibody with a sample comprising 

30 the olfactory receptor and (b) detecting specific binding therebetween. 

100. The method of Claim 99, wherein specific binding of the antibody to a 
cell in the sample identifies the cell as an olfactory cell. 
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101. A method of screening a library of chemical compounds for 
compounds that are involved in olfactory sensation comprising contacting compounds 
in said library with at least one polypeptide according to Claim 87 and identifying 

5 compounds that specifically bind to at least one of said polypeptides. 

102. The method of Claim 101 wherein said library is a combinatorial 
chemical library. 

10 103. The method of Claim 101 wherein said library is a peptide library. 

104. The method of Claim 101 wherein said library is a peptide, encoded 
peptide, benzodiazepine, diversomer, vinylogous polypeptide, nonpeptidal 
peptidominetic, or small molecule organic compound library. 

15 

105. The method of Claim 101 wherein said library is a random 
combination of compounds. 

106. The method of Claim 101 wherein said compounds are screened by 
20 high turning point screening. 

107. The method of Claim 101 wherein said screening is effected using 
animal cells or tissues that express at least one of said polypeptides. 

25 108. A cell-based assay for identifying molecules that interact with an 

olfactory receptor comprising: 
obtaining a cell that expresses at least one polypeptide according to Claim 60 or a 
chimeric protein comprising a portion of said protein and that of another G protein- 
coupled receptor, and which optionally expresses at least one functional G protein; 
30 contacting said cell with a molecule to be screened for its ability to modulate an 

olfactory receptor; and 
detecting whether modulation occurs. 
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109. The method of Claim 108 wherein modulation is detected based on 
changes in intracellular calcium. 



110. The method of Claim 108 wherein modulation is detected by 
5 measuring the transfer of 32P from gamma-labeled GTP to the olfactory receptor 

polypeptide. 

111. The method of Claim 108 wherein modulation is determined based on 
a comparison to a control compound known to modulate the particular olfactory 

10 receptor protein. 

112. The method of Claim 108. wherein the G protein is Gal5 or Gal6 or 
another promiscuous G protein. 

15 113. the method of Claim 108 wherein modulation is determined by 

detecting whether a change in the level of intracellular cyclic nucleotides occurs. 

114. The method of Claim 108 wherein modulation is determined based on 
the level of transcription of said olfactory polypeptide after contacting the cell with the 

20 screened compound. 

115. The method of Claim 108 when said screened compounds are 
synthesized by computer assisted drug devices based on the predicted or actual three- 
dimensional structure of the amino acid sequence of the olfactory protein or a 

25 fragment thereof. 

116. The method of Claim 108 wherein compounds that modulate olfactory 
receptor are identified based on whether they specifically bind to a olfactory receptor 
polypeptide. 

30 

117. The method of Claim 108 wherein modulation refers to the inhibition 
of olfactory receptor function. 
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118. The method of Claim 108 wherein modulation refers to the 
enhancement of olfactory receptor function. 

119. A method for representing the olfactory perception of one or more 
5 odors in one or more mammals, comprising: 

providing values Xi to X„ representative of the quantitative stimulation of each of n 

odor receptors of said mammals; and 
generating from said values a quantitative representation of odor perception, wherein 
at least one of said odor receptors is an odor receptor polypeptide having a sequence 
10 that is at least about 40% identical to a sequence selected from the group consisting 
of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, 
SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, 
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, 
15 SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, 
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, 
SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, 
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, 
20 SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, 
SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID 
NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 115, SEQ ID NO: 117, 
SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ED NO: 125, SEQ ID 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, 
25 SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID 
NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, 
SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID 
NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, 
SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID 
30 NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, 
SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID 
NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, 
SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID 
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NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, 
SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID 
NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, 
SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID 
5 NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, 
SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID 
NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, 
SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID 
NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, 
10 SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, 
SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID 
NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, 
SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID 
15 NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, 
SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID 
NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, 
SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID 
NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, 
20 SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID 
NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, 
SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID 
NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, 
SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID 
25 NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441 , 
SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID 
NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, 
SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID 
NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, 
30 SEQ ID NO: 479, SEQ ID NO: 481 , SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID 
NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, 
SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID 
NO: 505, SEQ ID NO: 507,SEQIDNO: 509 and SEQ ID NO: 511. 
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120. The method of claim 119, wherein said representation constitutes a 
point or a volume in n-dimensional space. 

5 121. The method of claim 119, wherein said representation constitutes a 

graph or a spectrum. 

122. The method of claim 119, wherein said representation constitutes a 
matrix of quantitative representations. 

10 

123. The method of claim 119, wherein said providing step comprises 
contacting a plurality of recombinantly produced olfactory receptors with a test 
composition, and quantitatively measuring the interaction of said composition with 
said receptors. 

15 

124. A method for predicting the odor perception in a mammal generated by 
one or more molecules or combinations of molecules comprising: 

providing values Xi to X n representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 
20 molecules yielding known odor perception in a mammal, 

generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 

odor perception in a mammal; 
providing values Xi to X n representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 

molecules yielding unknown odor perception in a mammal; 
generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
unknown odor perception in a mammal; and 
predicting the olfactory perception in a mammal generated by one or more molecules 

or combinations of molecules yielding unknown odor perception in a mammal by 
comparing the quantitative representation of odor perception in a mammal generated 
by one or more molecules or combinations of molecules yielding unknown odor 
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perception in a mammal to the quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
odor perception in a mammal wherein at least one of said odor receptors is a odor 
receptor polypeptide having a sequence that is at least about 40% identical to a 
5 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
10 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
15 NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
20 NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
25 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
30 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO:243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 
249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ 
ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 
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267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ 
ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, 
SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID 
NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, 
5 SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID 
NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, 
SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID 
NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, 
SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID 
10 NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, 
SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID 
NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, 
SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID 
NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, 
15 SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401 , SEQ ID 
NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, 
SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID 
NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, 
SEQ ID NO: 431, SEQ ID NO: 433, SEQ E> NO: 435, SEQ ID NO: 437, SEQ ID 
20 NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, 
SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID 
NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, 
SEQ ED NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID 
NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, 
25 SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID 
NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, 
SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID 

NO : 511. 
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